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Study on National Defense Modernization 


93FE0858A Beijing XIANDAIHUA [MODERNIZATION] 
in Chinese Vol 15 No 6, Jun 93 pp 22-24 


[Article by Liu Yichang [0491 5030 2490}] 


[Text] Comrade Deng Xiaoping’s theory on building 
China’s own socialism is the long-term guide to China’s 
endeavors in politics, economics, science and tech- 
nology, education, culture, and national defense. 
Defense modernization is one of the major goals of the 
struggle by the Chinese. Experience shows that realities 
in China place a direct constraint on the goal, mission 
and development mode of China’s defense construction. 
Therefore, China’s defense construction must be based 
on Comrade Deng’s theory of building a Chinese style 
socialism and take root in the realities in China. Chinese 
characteristics must be maintained in the construction of 
defense and the army, in the development mode, struc- 
ture, implementation, and basic considerations so that a 
path suitable for the Chinese situation can be found. 


I. While building up the armed forces, there should always 
be political construction and the absolute leadership of the 
party over the armed forces must be insisted upon. The 
honorable tradition of the political work must be main- 
tained and the proletarian nature of the army cannot be 
changed by indulging in “de-party” and “de-class” the 
army. 


We must steadfastly adhere to the absolute leadership of 
the party over the army. The reason that the PLA can 
face any challenge is because of the insistence on the 
absolute leadership of the party over the army. 


We should organize and lead the officers and soldiers to 
firmly believe in socialism and communism ideology 
and to consciously resist the influence of the bourgeois 
liberalism tide. The army must recognize the bright 
future of socialism development and the role and func- 
tion of the army in this new situation. 


The army must inherit and foster the great tradition of 
political work formed during times of war. As the 
guiding ideology of the army undergoes strategic change 
and the socialist commodity economy enjoys rapid 
development, Comrade Deng pointed out that: “The 
basic mission and fundamental content of our political 
work have not changed and our great tradition is still the 
same. However, times have changed and the situation 
and objectives are now different, so the solutions for 
problems are also different.” The army must meet the 
requirements of the situation and mission, improve and 
strengthen its political work, and ensure the smooth 
progress of reform and construction. The political work 
of the army must be centered on the basic function of the 
army and on modernization. The policy should empha- 
size military training and the improvement of the cohe- 
sion and fighting ability of the army in order to cultivate 
a new generation of disciplined and civilized soldiers 
with theoretical and moral background. 
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Il. In terms of the composition of China’s armed forces, 
we must adhere to the policy of fine quality and combine a 
regular army with quality and a strong reserve. We should 
not emphasize only quantity and end up with a bloated 
army. 


Comrade Deng Xiaoping pointed out that an over- 
staffed army can hamper the modernization of the 
army’s equipment. Our policy is to reduce the number of 
people in the armed forces and use the saving to renew 
our equipment. Under the fine quality policy, each 
service must have a proper composition and a coordi- 
nated development based on priority, attention should 
be given to the development of special forces. Based on 
a national development plan for the armed forces, we 
should reserve a certain number of fully-staffed and 
equipped units and consolidate the others. During reg- 
ular times we should retain a core of forces and equip- 
ment and maintain an ability of rapid mobilization. 
Based on China’s military and geographical situation, we 
need to establish a well-equipped and well-trained rapid 
response force. Through scientific organization, we 
should gradually form a regular army that is lean and 
mean and capable of coordinated operation and rapid 
response. 


The construction of China’s defense backup must be 
planned, prioritized, and conform to the development of 
socialist modernization in China and to other objective 
requirements. The policies are: (1) Reduce quantity. (2) 
Improve quality. (3) Prioritize. The limited money and 
material should be used on militia and main tasks of the 
reserve. In terms of regions, the priority should be major 
strategic regions in land and sea border defense. In terms 
of units, the emphasis should be on the core militia, 
especially the cadre and special technology reserve. (4) 
Build a good foundation. The main focus is on the 
conditions, missions, and requirements of the new era 
defense reserve, adjust the militia organization, rein- 
force weapons management, establish and perfect a 
reserve system, including a registration system, a reserve 
enlisted men system, a reserve officer system, and a 
student military training system. A good reserve force is 
the basis for rapid mobilization during the war. We 
should improve the armed forces mobilization legisia- 
tion and the legal framework of defense reserves so that 
the reserve forces can be more institutionalized. 


III. In the course of defense modernization, we must obey 
the larger situation and make steady progress based on 
economic development. We must not blindly pursue high 
speed progress or expect China to become one of the first 
rate military powers in the world. 


History shows that for any sovereign nation to conduct 
peaceful economic development and social progress, 
there must be a strong backing of defense power. Since 
the Third Plenum of the | Ith Party Central Committee, 
China has achieved its first goal for doubling the GNP. 
China’s defense industry has already gained considerable 
scale and basis. However, since China 1s still in the early 
phase of socialism and the economic standard is low, the 
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per capita value of production and possession of prod- 
ucts are very low, which have hampered the progress of 
defense construction. We must therefore clearly define 
and correctly handle the following three relationships: 
First, the relationship between defense force and eco- 
nomic conditions. Second, the relationship between 
defense construction and economic construction. Com- 
rade Deng has repeatedly emphasized that defense mod- 
ernization is possible only based on the modernization of 
the industry, agriculture, and S&T of the whole country. 
To strengthen the defense, we must first improve the 
economic development. Third, the relationship between 
current defense construction and the long-term develop- 
ment. There indeed exists a dilemma of defense con- 
struction needs and limited economic resources. Strong 
armed forces come from a rich country, as history has 
shown. Defense construction must pay attention to the 
financial capability and economic conditions of the 
country. Blindly pursuing high-speed defense develop- 
ment is not only unrealistic, but also harmful to the 
overall situation. The basic policy in defense construc- 
tion should be a steady growth in defense in keeping with 
the economic development. 


IV. The policy for the mode of defense development should 
be to unite the military and the civilian and to combine 
peace and war times. This would allow the defense con- 
struction to grow in the national economy but not to form 
its own isolated system. 


How to develop the defense while conforming to economic 
development is a question of selecting the appropriate 
development mode. Since defense is one component in the 
national economy and social development, it cannot stand 
alone. Also, peace time and war time alternate, most of the 
time being under conditions of peace. Therefore, defense 
construction must be embedded in the national economy 
and social development. This is the Chinese style of mode 
selection. In China we practice the “two combination” 
mode, that is, it is different from the American system of 
private ownership and market economy, and also different 
from the former Soviet Union system where the defense 
system is independent. In China we may utilize the supe- 
rior socialist economic system to build a multi-system, 
all-encompassing, professional development mode that 
combines the military and the civilian and also peace time 
and war time. For example, we may embed defense S&T 
development in the national S&T development and imple- 
ment the policy of combining military and civilian, with 
emphasis given to the civilian. By embedding the defense 
industry in the civilian industry we may achieve a unified 
development. By embedding defense education and per- 
sonnel training in the national education system, we 
broaden the approaches for training both military and 
nonmilitary personnel. We may combine the battlefield 
transportation and communication network construction 
with the national and local construction of transportation 
and communication. The development of the national 
economy and defense construction may be unified to meet 
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the alternation of peace time and war time. This combina- 
tion is an effective way to serve the economic construction 
and also a means to improve the preparedness of the 
armed forces. 


V. While improving the defense strength, S&T should be 
emphasized as the first productive force and the first 
fighting power of the army. To improve the defense 
efficiency, the approach should be centered upon uncov- 
ering latent potentials and not on the growth of investment 
and outward growth. 


The growth of a modern defense strength is based on the 
entire defense economic conditions. It requires a bal- 
anced growth and improved efficiency of all depart- 
ments, regions, and industries involved with defense. 
The reality, however, is a low standard overall and an 
unbalanced economic development due to historical and 
practical reasons. This situation has a direct impact on 
defense, including the composition of the defense 
industry, weapons, equipment, and military consump- 
tion structure, war time mobilization of civilian indus- 
tries, military transportation, distribution of military 
manufacturing power, protection of war zone economy, 
consumption level of military living, organization of the 
armed forces, and the growth of the economic potential. 
Because China does not yet have a strong economy, there 
exist shortages of money and material and competing 
considerations in distribution of resources, it was 
decided that we should never adopt the mode of outward 
expansion in any of the above regions, departments or 
industries; we can only emphasize intensive develop- 
ment based on S&T advancements. S&T level has 
increasingly become the center of a nation’s integrated 
national strength and has an impact on all aspects of 
defense construction. It is also key to a balanced and 
coordinated development for improved efficiency in 
various departments, regions, and industries of the 
defense economy. We insist that efficiency be the central 
issue and considerations be given to the following three 
aspects. First, strive for the maximum and fastest output 
for a given input; the faster the output, the greater the 
efficiency. Second, strive for multiple benefits in 
economy, defense and society for a single investment. 
Third, to accomplish a certain defense task, strive for the 
minimum investment. Use S&T development as the key 
to breaking through the “bottleneck” in coordinated 
development of defense and economy. On the one hand 
we must review the impact of new technologies on 
defense economy and weapon equipment and actively 
adjust investment direction and the structure of the 
defense economy. New industries and new technologies 
should be developed with selection and priority. On the 
other hand, we must also reform the existing enterprises 
with new and high technologies and transform tradi- 
tional people-, material-, and energy-intensive manufac- 
turing structures toward an information-, knowledge-, 
and technology-intensive industrial structure. We need 
to improve the development capability for new products 
and the tactical technology for weapons and equipment. 
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The distribution and spending of the defense money 
must be done very carefully in order to improve the 
overall efficiency. 


VI. In adjusting the defense elements, we emphasize 
priority and coordination and must avoid disjointed 
unilateral development. 


The modernization of defense construction requires a 
continuous input of personnel, material, and money. 
The development must be conducted with a plan, pri- 
ority, and coordination. In the future the goal is to 
achieve an overall comprehensive modernization. There 
should be coordination between systems and within 
systems, including the armed forces, defense S&T 
industry, weapons, material reserve, defense education, 
civil defense, and reserve forces. There should be a clear 
sequence and order in the development and the effort 
should not be separated from other departments of the 
national economy and social development. The adjust- 
ment of the defense forces structure should emphasize 
prioritization; the first effort in the coordinated devel- 
opment should be strategic construction. Strategic engi- 
neering is a strong guiding force in defense development 
and changes. Examples include the “Star Wars” project 
of the United States, the “Eureka” project of Western 
Europe, the eastern development plan and the railroad 
project of the former Soviet Unicn, the development 
project of the American west, and China’s “two bombs 
and one satellite” project. These projects not only greatly 
enhanced the defense strength of the respective coun- 
tries, they also had great strategic value for invigorating 
the economy. In China’s effort to develop its defense 
industry, attention should be given to major, strategic 
technology projects and ensure their success with polit- 
ical, economic and legal support. The industrial struc- 
ture in China today has some distinct irrational aspects. 
Energy resources and transportation are weak links, so is 
emerging industry. Emerging industries are the high tech 
in industrialization and are developed on the basis of 
technology. Today a world-scale tide of high-tech devel- 
opment and industrial structure adjustment is sweeping 
the developed nations and some developing countries. 
The goal is to enter a new era of advanced technology, to 
transform from a material economy to an information 
economy and to directly improve the ability of the 
defense S&T industry to produce new products. Natu- 
rally, the strategic engineering in the defense construc- 
tion is to develop the defense S&T. A modern army has 
become an enormous war machine that is intensive in 
people, equipment, technology, and information. Such 
an army may be divided into five big systems: leadership 
and command, battle troops, protection troops, training 
in schools, and S&T research; the main body is the battle 
troops. To achieve an optimum combination and max- 
imum fighting power, the systems must be developed 
systematically and in a coordinated manner based on 
military strategy policies, mode of future wars, military 
and geographical environment, and the trend in weapon 
equipment development. 
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VII. In China’s reform of its defense system and troops 
layout, foreign experience should be used selectively and 
with The goal is to develop and perfect a 
Chinese-style military system based on the actual situa- 
tion in China. Foreign systems cannot be indiscriminately 
imported en masse. 


As the supra-structure in the military arena, the defense 
system is the sum of the organizational style, supervision 
method, and management means of the armed forces 
and the entire defense endeavor. One of the main 
activities in the construction of the defense and armed 
forces is to continually reform the system; reform is also 
key to law enforcement in the military. China’s defense 
system is a new system based on the theory of Marxism 
and the principle of national military system, and 
inherits the superior Chinese military tradition. The 
means for controlling, training, and organizing the 
armed forces and the martial law all bear Chinese 
characteristics. In particular, Comrade Deng Xiaoping 
has repeatedly stressed since the Third Plenum of the 
lith Party Central Committee that the defense S&T 
system and the organization of the armed forces should 
be reformed, the military legal system should be 
improved, and legal education should be given to all the 
armed forces. However, the Chinese defense system still 
has some imperfections in matching with the supra- 
structure of the whole country, and the organizational 
structure of the armed forces also needs readjustment. 
After the strategic transformation of China’s guiding 
ideology in defense construction, the defense system and 
the armed forces are faced with a number of new 
problems. Further improvement of the Chinese-style 
military system through reform is an important assur- 
ance for the institutionalization and legalization of the 
military and national development; it is also an impor- 
tant measure for the modernization of defense. The goals 
of reform must originate from the Chinese political 
system and the military reality in China. Foreign expe- 
rience may be borrowed selectively in the gradual per- 
fection of the Chinese-style military system, organiza- 
tion, and laws. The goal and implementation of reform 
should have the following attributes: they should 
enhance the leadership of the party in the armed forces, 
facilitate the establishment of a scientific and highly 
efficient command system, help to straighten out the 
interrelations in the defense construction arena, and 
develop the contribution of the various government 
departments in defense construction. The reform should 
also be in keeping with the honorable tradition of good 
relations between the army and the civilians, between 
the officers and the enlisted men, and the military 
democracy. The implementation of reform must be done 
strictly according to law and nobody has the right to 
change decisions based on law. The solemn authority of 
the system and the law must be upheld. 


VIII. In terms of the internal initiative and mechanism of 
the defense construction, we must adhere to two aspects: 
one is to adapt to the objective rules of the socialist market 
economy and to introduce some of the value system and 
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economic practice into the defense arena, and the other is 
to pay particular attention to spiritual factor and to foster 
the honorable tradition of the Chinese military. 


Defense deveiopment is built on the base of the economy 
and is closely tied to the social economic environment. 
One of the basic characteristics of the Chinese economy 
is that it is a socialist market economy. The market 
economy must be fully developed, especially in the early 
phase of socialism. Defense construction is naturally 
under the constraint of the state of the economy. First, 
the material, equipment, capital and labor needed in 
defense economic construction come from various man- 
ufacturing sectors of the society. The materials enter the 
defense arena mainly in the form of commodities. In 
transferring over the values of these materials, the eco- 
nomic departments in the society must naturally 
demand compensation for their value. The value rule 
still plays an important role here. Even in the interior of 
the defense construction, this situation also exists. The 
commodity-economy relation therefore plays a vital role 
in China’s defense construction. Economic relations 
exist between the military industry and the various 
economic departments, the state, the armed forces, and 
the laborers; each sector has its own interests. The 
commodity value rule eventually exhibits itself as an 
economic interest rule. Consciously or unconsciously, 
the activity of an individual or a group is affected by the 
rules of economy. People can only make use of these 
rules consciously and cannot violate these rules. 


We should make use of the rule of value. The rule of 
interest is an important means in defense construction but 
not the only means. We must also pay attention to another 
important aspect—the spiritual factor. The spiritual factor 
can be an enormous impetus. Under the new historical 
condition, defense construction should maintain and 
enhance the revolutionary tradition of enduring hardship 
while meeting the requirements of the rules of economy. 
The defense construction can have a strong spiritual 
impetus only when the revolutionary construction of the 
armed forces is enhanced, the commanders are not afraid 
to sacrifice and are brave in enduring hardship, and when 
the normalization and modernization are placed under the 
premise of the revolution. 


IX. In achieving the goal of defense modernization, China 
should rely mainly on itself but supplemented by outside 
help. China should expand exchanges on military tech- 
nology and economy and should not cut off contacts with 
the outside world. 


Today many countries develop their strategic consider- 
ations from defense and actively adjust their national 
defense policy to promote cooperation in defense tech- 
nology and economy. Such activity is particularly wide- 
spread in the high-tech area. Cooperation like this helps 
the rational use of the natural resources and resources in 
labor force, technology capability and capital. It also 
facilitates mass production of new weapons and 
improves economic benefit. The United States, Western 
Europe and Japan have particularly paid attention to the 
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combined defense technology and economy develop- 
ment system; many cooperation agreements were 
reached in the implementation of the “Star Wars” and 
“Eureka” projects. In China’s defense and economic 
development, we should adhere to the open policy while 
relying mainly on ourselves. It is necessary to seek 
outside help and introduce advanced military tech- 
nology and management experience, but such imports 
should be compared and debated so that only the 
advanced technology, equipment, and management 
experience vital to our weapon improvement are 
imported. There should be an overall plan and good 
lateral coordination so that repetition and waste can be 
avoided. The emphasis should be on the absorption of 
imported technology and inc rporate the technology 
into our defense technology industry. Only then can we 
improve our own ability and accelerate our defense 
modernization. 


Chinese Airborne Weapons Test Base 


93FE0953A Beijing LIAQWANG ZHOUKAN [OUTLOOK 
WEEKLY] in Chinese No 32, 9 Aug 93 pp 16-17 


[Article by Ji Ping [4764 1627] and Qi Hanxiao [7871 
0698 4562]: ““Mysterious World of the Western Gobi"’} 


[Text] The Badain Jaran Shamo in western China is a 
region where the nation’s only top-secret test site is 
located. For several decades the test base has been closed 
to the outside world, deeply hidden in this vast Gobi 
Desert. 


During the past 35 years, this site has been the birthplace 
of many of the Chinese Air Force’s high-tech weapons; it 
has also been the center of numerous news-breaking 
accomplishments: completing the flight test and com- 
mand and control of China’s first satellite; conducting 
tests of the first atomic bomb and the first hydrogen 
bomb; precision flight test of the first launch vehicle; 
manned flight test of the first remotely piloted vehicle 
(RPV); certification and inspection tests of all air-to-air 
missiles; and launching of thousands of missiles of 
various designs. 


On a recent occasion, the authors were given the oppor- 
tunity to visit this mysterious region. 


An Important Military Base in China’s Northwest 


For security reasons, every department at the base is only 
designated by a number. Within a 100-mile area from 
south to north, an array of test stations, radar stations, 
observation stations and launch sites are placed in an 
“all-weather” pattern. In the missile warehouse, rows of 
air-to-air missiles are stored in chronological order: from 
the first imported air-defense missile to the yet classified 
Chinese-built air-to-air missile. They are examples of the 
entire history of high-tech weapons development of the 
Chinese Air Force. 
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In 1958, a team of PLA’s engineers marched into the 
Gobi Desert with a special mission, and this ambitious 
construction project began. Although the climate in this 
region is quite harsh—hot summers, long and cold 
winters, and constant wind storms—its clear skies, flat 
terrain and sparse population make it an ideal location 
to build a test base for airborne weapons. After 35 years 
of hard work under very difficult conditions, the test 
base finally became a reality. 


Today, this base is a lush-green military facility whose 
capability in testing airborne weapons can match the 
most advanced facilities in the world. The test system at 
the base is an integrated system which consists of a 
mainframe computer and a number of state-of-the-art 
measurement systems and command and control sys- 
tems. It can perform a variety of test missions including 
the tests of simple vehicle models, tactical weapons, 
RPVs and high-tech weapons. 


The state-of-the-art command, display and guidance 
systems, the fiber-optic communications system, and the 
high-precision measurement systems are designed and 
built by the base’s own engineers. These: systems repre- 
sent a collection of high-tech equipment built in this 
country. The test site has all-weather measurement capa- 
bility for high, medium and low-altitude target vehicles 
and covers a corridor tens of kilometers long. The 
upgraded measurement system now consists of an inte- 
grated network with both optical sensors and radars; it is 
capable of testing various types of air-to-air missiles and 
onboard fire control systems. Up to the present time, the 
base has successfully tested over 700 high-tech missions. 


During the past 30 years, the base has also been actively 
engaged in nearly 1,000 research projects in support of 
its operations; dozens of these projects have received 
national and military achievement awards. These 
achievements include measurement of the ballistic tra- 
jectories of satellite launches, developing recovery sys- 
tems for artificial satellites and space vehicles, and 
analyzing samples from nuclear tests. 


The “Cradle” of China’s Air-to-Air Missiles 


The team of test pilots at the base is the only multi- 
disciplinary group of the Chinese Air Force with experi- 
enced personnel in operating fighters, bombers and 
transport aircraft. This team has played a key role in the 
successful tests of almost all of China’s high-tech 
weapons. They were responsible for the acceptance test 
of every new missile, and for inspecting every batch of 
missiles ready for deployment in the field. During the 
past 30 years, this team was given the responsibility for 
all tests, inspections and certifications of the “Thunder” 
family of air-to-air missiles. 


Conducting missile tests is a highly dangerous task and 
often challenges the courage and intelligence of the test 
pilot. On one occasion, one of the test pilots, Qi 
Baocheng, was assigned the task of firing at a new target 
missile with air-to-air missiles from an aircraft; however, 
the missiles did not respond to his firing commands. 
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After several unsuccessful attempts, he was ordered to 
return to base; just before landing the missiles detonated 
and ejected from the aircraft, and Qi narrowly missed 
being blown to pieces. In Qi Baocheng’s experience as a 
test pilot, he had encountered seven pre-mature firings 
and 20 misfirings where he had to return to the base with 
the missiles unejected. He holds the record among all 
Chinese pilots of having fired the largest number (more 
than 120) of air-to-air missiles of various designs. 


Since the team of test pilots was formed 26 years ago, it 
has completed more than 700 dangerous weapons test 
missions. Team members have participated in the devel- 
opment, certification, inspection, as well as flight tests of 
numerous air-to-air missiles, and performed more than a 
dozen manned flight tests of RPVs. They have also flown 
airplanes through the mushroom clouds of nuclear 
explosions in order to collect valuable data first-hand. In 
addition, they have conducted 16 flight tests of satellite 
instruments as well as flight tests of the instruments of 
China’s first recoverable satellite, the first long-range 
launch vehicle and a variety of rockets. 


By repeatedly carrying out these dangerous flight mis- 
sions, the test base has made significant contributions to 
the exploration of new scientific frontiers, and to the 
successful development of China’s air-to-air missiles and 
other high-tech weapons. 


Birthplace of the Remotely Piloted Vehicle (RPV) 


In order to collect realistic data during a missile test, a 
reliable RPV is required to fly simulated combat maneu- 
vers of a target vehicle. According to RPV designer Zhao 
Xi, the base has developed a family of RPVs that can 
operate at different altitudes, perform acrobatic maneu- 
vers and collect test samples of a nuclear explosion. 
Today, China is no longer constrained to import RPVs 
from other countries. 


The early RPVs used at the base were the LA-17 and the 
MIG-15M imported from the Soviet Union. The LA-17 
RPV was very clumsy to use because it must be dropped 
from a heavy bomber. The MIG-15M RPV could only 
operate under restricted conditions because it must take 
off from a circular runway. Since the cost of building 
such a runway was prohibitive, scientists and engineers 
at the base decided to build their own RPVs. 


In December 1966, a new milestone was set in China’s 
aviation history when the “Chang Kong-!" (CK-1) RPV 
took off from a runway at the test base in response to 
radio commands. The CK-! RPV can take off from the 
ground without a mother aircraft; also, its maximum 
ceiling was more than 10,000 m higher and its endurance 
was four times longer than the LA-17. In 1977, the CK-1 
successfully flew its first mission through the mushroom 
clouds of a nuclear test to collect test samples. In 1978, 
another experiment was conducted where two RPVs 
were controlled by a single control unit to collect addi- 
tional nuclear test data. Today, the “Chang Kong” 
family of RPVs are the most widely used RPVs for 
scientific research in this country. 
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Since the 1980's, the development of RPVs at the base 
has entered a new era: new RPVs were built from retired 
attack aircraft; flight tests were performed without 
pilots; and the control system was improved to ensure 
normal take-off under all weather conditions. In 1984, 
the first RPV built from retired attack aircraft was 
successfully flight tested; in 1985, similar RPVs were 
used in a number of important test missions and as 
low-altitude target aircraft. This new approach to RPV 
development not only provides more realistic target 
aircraft for testing China’s high-tech airborne weapons, 
but also opens a new avenue for recycling thousands of 
retired aircraft from the Chinese Air Force. 


Achievements Seen in Establishing State 
Engineering Research Centers 


93FE0931A Beijing ZHONGGUO KEJI LUNTAN 
[FORUM ON SCIENCE AND TECHNOLOGY IN 
CHINA] in Chinese No 4, Jul 93 pp 7-9 


[Article by Li Maoming [7812 2021 2494], deputy sec- 
retary and department head, Unified Planning Depart- 
ment, State Science and Technology Commission] 


[Text] To further implement the strategic thought that 
science and technology are primary productive forces, and 
in order to strengthen engineering R&D, a weak link that 
has long hindered the integration of research, development 
and production—an impetus for technology advances— 
the State Science and Technology Commission has 
decided that the establishment of state engineering 
research centers (henceforth “engineering centers”) should 
be one of the key state S&T projects. This decision, 
reached after consultations with the departments con- 
cerned in the State Council and provincial and city author- 
ities, is made in accordance with the tasks stipulated in our 
“Outlines of the 10-Year Plan for S&T Development and 
Eighth 5-Year Plan.” Engineering centers constitute a very 
important item in the S&T structural reform and develop- 
ment agenda during the “Eighth 5-Year Plan” period. 
Planning for these centers began in June 1991 and imple- 
mentation has been proceeding gradually. 


Thus far, 39 engineering centers, divided into two 
phases, have been planned. The first phase—30 cen- 
ters—has entered the actual planning and construction 
stage. The second phase has also taken off. 


Following the state principle of prioritizing development 
of certain domains and industries, the engineering cen- 
ters in both phases are made up of key S&T institutions, 
S&T-oriented enterprises and institutes of higher 
learning, all of which have solid strength in developing 
engineering technologies. They provide a superior team 
of professionals in engineering technologies R&D and 
design, and are well-equipped for experiments that 
require comprehensive and complete set of facilities. 
Not only have they already contributed to the develop- 
ment of specialized domains, they have also proven their 
vitality in market competition. In their management 
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structures and operating mechanisms, they are striving 
to rid themselves of the bondage of traditional economic 
planning system. 


Both groups of engineering centers were first recom- 
mended by the departmental, provincial and city author- 
ities. These preliminary recommendations were then 
reviewed for feasibility by experts in the respective fields 
and a comprehensive panel of experts set up for the 
engineering center project. The State Science and Tech- 
nology Commission gave the final approval. Given the 
enormous influence and authority that these centers are 
to enjoy, the units selected will be the ones that have 
achieved results in R&D for major state-sponsored S&T 
projects in the recent decade, especially during the 
“Sixth 5-Year Plan” and “Seventh 5-Year Plan” periods. 
These 39 centers are involved in basic industries, main- 
stay industries, new industries and social development, 
and the related domains. The estimated investment is 
400 million yuan, gathered by a “three-three” matching 
system of state allotment, bank loan, and funds raised by 
the parent units and departments responsible for the 
centers themselves. 


Present state of the engineering centers after 2 years of 
establishment: 


1. Establishment funds have basically reached targvt. 


For the 30 centers approved in 1991, state allocations 
have been made as planned in 1991 and 1992, 
amounting to 80 percent of the total planned allotment. 
The funds raised by the parent units and departments 
responsible for the centers have also been in place, 
amounting to 70 percent of the planned target. Ham- 
pered by a late start and other external factors, bank 
loans received represented only 18 percent of the 
planned amount at the end of 1992. To make up for the 
difference, plans were made to increase the loan amount 
for this year. As for the nine engineering centers 
approved in 1992, the state funds for that year have 
already been received. 


2. Infrastructures are gradually being completed. 


An incomplete survey shows that | 3 engineering centers, 
which are metallurgy automation, application-specific 
integrated circuit systems, digital communications, engi- 
neering plastics, apparel design and manufacturing and 
others, have spent a total of 67 million yuan to procure 
new instruments and equipment to improve technical 
conditions. Furthermore, over 10 centers—magnetic 
materials, urban planning and traffic management, new 
energy sources, electric automation, metallurgy automa- 
tion, application-specific integrated circuit systems and 
digital communications—have invested tens of million 
yuan to improve experimental conditions and to acquire 
basic facilities. Bases for intermediate testing and neces- 
sary work space for production have been set up. 


Together, the engineering centers have imported several 
hundred sets of equipment, built laboratory space of 
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over 100,000 square meters, built pilot plants of over 
60,000 square meters, and inaugurated nearly 20 inter- 
mediate testing lines. 


3. Institutional setup becoming rationalized. 


In organizational structure and staffing, the engineering 
centers are reversing the entrenched pure science orienta- 
tion of the research institutes. Most engineering centers 
have introduced such functional agencies as R&D, engi- 
neering design, production management and market devel- 
opment. Not only have design and intermediate testing 
work been bolstered, emphasis has also been put on market 
development, opening up and technical services. 


4. A superior team of R&D personnel being formed. 


The engineering centers have selected and put together a 
team of staff skilled in engineering technologies, which 
has increased percentage of technical staff and engi- 
neering design personnel. For the 30 first phase centers, 
a team of over 4,600 staff members have been formed. 
Of them, 1,400 are in high-level appointments, or 30.4 
percent of the total; over 1,300 are in middle-level 
positions, or 27.3 percent; over | ,400 are in elementary- 
level positions, or 31.3 percent. There is also a team of 
skilled technical workers. 


5. New operating procedures and systems being consolidated. 


From thei: inception, the engineering centers have 
abided by the principle of establishing a socialist market 
economy. Guided by the market, the centers are aiming 
at promoting industrial technologies and launching new 
types of industries. Emphasis is placed on the degree to 
which S&T achievements can be adopted and benefits 
can be magnified. The initial data collected from the first 
30 centers shows that by the end of 1992, 121 items of 
S&T findings have been adopted, of which 118 are 
already put in production. 


Since the engineering centers are committed to face the 
market, they musi heavily involve in technology devel- 
opment. The Metallurgy Automation Engineering 
Center and the Beijing Vegetable Engineering Center 
each received contracts of over 90 million yuan in 1992. 
The Liquid Separation Membrane Engineering Center 
has achieved an intermediate testing and production 
capacity of over 20 million yuan output value in 1992; it 
has sold 10 million yuan worth of high-tech products. 
The direct economic benefits from technological expan- 
sion have reached 50 million yuan. The Synthetic Fiber 
Engineering Center has promoted the technologies of 
polypropylene fiber production, focused on the develop- 
ment of entire equipment networks, launched projects in 
technical design, facilities revamping and technical ser- 
vices. It has been contracted to design and build 1! 
production lines throughout the country, with an esti- 
mated production capacity of 16,500 tons. The Magnetic 
Materials Engineering Center saw a 24.3 percent 
increase in output value between 1991 and 1992. More- 
over, sales hiked 21.3 percent, tax on prefits went up 
31.3 percent, income generated increased 210 percent; 
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all six enterprises thai received transferred technologies 
from the center reported over 100 percent increases in 
sales. The Fiber-Reinforced Plastics Engineering Center 
is a development group built on the SMC water tank 
technology, integrating research, design, development, 
production and service. Its output value in 1992 is 20 
times that of the previous year. 


Besides establishing these vibrant operating systems, 
many engineering centers are also seeking to build new 
management systems. The Metallurgy Automation Engi- 
neering Center, Electric Automation Engineering Center 
and Liquid Membrane Separation Engineering Center 
have submitted new comprehensive reform proposals to 
better adapt themselves to the socialist market economy 
and to promote its development. 


6. Established a scientific decision-making body. 


Since the mission of the engineering centers is to pro- 
mote the technological advancement of industrial 
domains and clusters of enterprises, they operate on a 
mega-scale. It is thus crucial that they overcome the 
confines of singular institutes, schools or factories. At 
present, over two-thirds of the centers have established 
consultative committees in scientific policy making— 
Engineering Technology Committees. For example, the 
Magnetic Materials Center has formally invited 23 
domestic experts, scholars and entrepreneurs, together 
with five professors from the United States, Japan, 
Germany and Austria, to form its First Engineering 
Technology Committee. Regulations were drawn up for 
evaluating the development work of the center. 


7. Taking up key state S&T projects; upgrading technical 
level. 


A majority of the 39 engineering centers being planned 
are responsible for key S&T projects earmarked by the 
state, such as the “863” Program and the State S&T Task 
Program. These projects are very important in upgrading 
the technical level of the centers and training a sophisti- 
cated team of R&D personnel. The CIMS (Computer 
Integrated Manufacturing System) Engineering Center, 
for example, has contributed to the CIMS research and 
application in China in both cellular technologies and 
system integrations. Its level is on a par with interna- 
tional centers built in the late 1980's. The establishment 
of the CIMS Center was integrated with CIMS experi- 
mental engineering project, which is part of the state 
“863” Program. Findings from the latter indicate thot 
the experiment, research and application base of CIMS 
has successfully resolved many key technological prob- 
lems and trained a highly competent team of technical 
staff. The gap between the level of CIMS technology in 
China and international levels has thus shortened. In 
tracking international high-tech development and in 
promoting factory automation in China, the CIMS 
Center has served as a pioneer and guide. The very 
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purpose of establishing “experimental engineering” has 
been accomplished. The center has fulfilled four func- 
tions: systematic and integrated research, integrated 
testing of individual technologies, personnel training 
and technological transfer. 


8. Opening up and expanding external cooperation. 


In the process of establishing the 30 first phase centers, 
much attention has been paid to exchanges and cooper- 
ation with experts from other countries. The centers 
have sought to raise standards and to understand inter- 
national market conditions. 


In importing foreign intelligence, the Engineering Tech- 
nology Committee of the Magnetic Materials Center has 
employed five external committee members; the Reac- 
tion-Injection Shaping Engineering Center cooperates 
with Japan and Russia and invites their experts to serve 
as consultants. 


In technical development and collaboration, the Metal- 
lurgy Automation Center has signed a long-term cooper- 
ation agreement with Japan’s Yokogawa Electric Co. in 
support of automated system engineering. The Electric 
Automation Center cooperates with Canada, Germany 
and Belgium to keep abreast of the latest technologies 
and their applications. The Apparel Design and Pro- 
cessing Center cooperates with Germany, Hong Kong, 
Taiwan and Japan to be informed of international 
fashion trends so that Chinese products can stay in touch 
with the world. The Solid-State Laser Engineering 
Center cooperates with the United States and Germany, 
which point to the future direction of commercializing 
China’s laser technology products and processing tech- 
nology development. Many other centers have also 
launched a range of external cooperation and exchange 
projects; these include the centers for application- 
specific integrated circuit systems, application-specific 
integrated circuit design, liquid separation membrane, 
general engineering plastics, engineering plastics for 
structures under stress, water gas paste, fiber-reinforced 
plastics, resin-based synthetic materials, resource utili- 
zation and refinement of non-metallic mines, new energy 
sources, urban street traffic management, urban water- 
supply and sewer systems, carbon fibers, Yangling com- 
prehensive agricultural experiment and vegetable 
system. Chinese experts have been sent out and foreign 
experts invited in; they take part in international confer- 
ences and bilateral technical discussions. In cooperating 
with the outside, 20 engineering centers have each gen- 
erated an annual income of over US$500,000. At the 
recommendation of the State S&T Commission and as 
approved by the Ministry of Trade, these centers have 
been granted technological import/export rights. 


9. The establishment of engineering centers has received 
due attention from the responsible departments and 
their support units. 


From the start, the inauguration of the centers has 
received support from the S&T circles and the attention 
of the departments, provinces, cities and parent units 
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concerned. Such support created favorable conditions 
for securing funds, institutional setup, recruiting per- 
sonnel and obtaining comprehensive facilities. These 
results would not have been possible if without the 
correct guidance and painstaking instructions from the 
departments, regional authorities and support units. 


10. The engineering centers have provided policy guidance. 


Under the influence of the state engineering centers, 
many departments and localities have introduced mea- 
sures to upgrade the levels of applying S&T findings. 
Many provinces and cities, too, have proposed plans for 
provincial-level engineering centers or bases for interme- 
diate testing. For example, the provinces of Liaoning, 
Henan, Guangdong and others have established provin- 
cial-level centers; Beijing, Shanghai, Jiangsu and Wuhan 
have set up intermediate testing bases in certain key 
academies. These policies will no doubt contribute to the 
development of local economies. 


These, then, are some of the progress and results 
achieved in the recent 2 years. But since the engineering 
centers represent a new undertaking amidst China's 
ongoing S&T structural reforms and S&T development, 
there exist some problems to be overcome. 


The main problem is one of unbalanced growth. A 
preliminary progress report for the 30 first phase centers 
shows that while most are proceeding according to plan, 
about one-third are developing faster than others. A 
minority of the centers are developing at a slower pace. 
Some have problems reaching funding targets on time; 
some are still i: the research stage with a long way to go 
toward engineering development; some are still bound 
by the traditional planned economy in their operation 
management; some lack an adequate understanding of 
the nature, mission and function of the engineering 
center; in isolated instances, the leadership of centers 
and their support units have not placed enough emphasis 
and their supervision has been too lax. 


These problems will be solved through appropriate measures. 


Government Policy To Perfect High-Tech 
Development Zones 


93FE0822A Beijing ZHONGGUO KEJI LUNTIAN 
[FORUM ON SCIENCE AND TEHNOLOGY IN 
CHINA] in Chinese No 3, May 93 pp 10-12 


[Article by Chen Zhaoying [7115 0340 3853] and Lu 
Ziyu (6424 1311 1946] of the China S&T Promotion and 
Development Research Center 


[Text] In retrospect, China’s macropolicy on the con- 
struction of development zones has had a positive and 
decisive effect on their creation and the course of their 
development. But, as national reforms advance, and as 
the development zones grow, the existing macropolicies 
cannot keep up with the needs of the developing situa- 
tion, as is evident largely in the following respects: 
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1. A rational progression of relevant policy is needed. First, 
the timing of national policies has been erratic, and they 
should be smoothed out. Then, national policies relevant 
to development zones should interrelate harmoniously 
with other related policies. 


2. Macropolicies for development zones still do not fully 
reflect the special characteristics of China’s high and 
new-tech industrial development zones. For example, 
how is S&T to be converted into real productive force? 
How is the activism of China’s scientists and technicians 
to be mobilized? How is high technology to be infused 
into traditional industries? Policies and measures by 
which the existing policy on high-tech industrial devel- 
opment zones can accomodate the variant missions of 
the economic development zones and special economic 
development zones have yet to be perfected. 


3. Macropolicies for development zones are not yet func- 
tionally sound. Existing policies tend to emphasize the 
functions of giving preference and assistance, and is the 
early stages of creating development zones they have been 
very significant and urgently needed. But, as the develop- 
ment zone grows, the functions of macropolicy should 
become more encompassing and mutually cooperative, 
then the overall policy will be more effective. 


I. The Principle of Macropolicy for Development Zones 


(1) The principle of market mechanism 


Development zones, as comprehensive testing grounds 
for reform, should take the lead according to the needs of 
the socialist market system, and form a market-driven 
operating mechanism as quickly as possible. Actually, 
because a market mechanism has not yet been fully 
established, there is no way to make use of some of the 
effective control measures of market economy, and still 
no way to dispense with administrative intervention. 
But, these unavoidable intervening administrative prac- 
tices should be regarded as expedient measures to be 
used in the interim, and as measures to further create the 
conditions for bringing the market into the reforms, and 
not as “fundamental measures” locked in perpituity. 


(2) The principle of relying on Chinese S&T strength to 
create development zones. 


This is a basic policy question on the matter of con- 
structing development zones in China. China’s special 
economic zones are testing zones for system reform, and 
economic growth advancement zones, which are being 
watched by the outside world, and they are taking 
advantage of the improving environment for using for- 
eign funds. If China’s high-tech industrial development 
zones, basically speaking, are to become special S&T 
zones, the most important condition is to create an 
environment for transferring high technology into real 
productive force, in order to interlock S&T and 
economy. The construction and development of high- 
tech industrial development zones must rely rigidly on 
China’s own S&T strength. The macropolicy toward 
development zones should make breakthroughs in 
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attracting scientists and technicians into the zones to 
build industries, and encourage schools of higher educa- 
tion, and scientific research institutes to join China's 
economic construction. 


(3) The principle of reasonable preferen‘ial treatment 
and more cohesive integration 


High-tech industrial development zones are activators 
for regional development, and by developing regional 
advantages and strengthening greater use of S&T, they 
promote regional economic development and vitality. 
Therefore the macropolicy for development zones must 
be in harmony with China's regional development policy 
to assure its smooth implementation, and make it effec- 
tive. The macropolicy for development zones should set 
the course for reform, innovation, and development, and 
giving reasonable preferential treatment to the develop- 
ment of coastal zones that have better foundations for 
high technology development is necessary anu practical. 
At the same time, the significance and benefits of cre- 
ating development zones in inland and border areas 
must be fully recognized, and they should be given 
vigorous support and assistance. In summary, the prin- 
ciple of reasonable preferential treatment and more 
cohesive integration accords with the law of develop- 
ment of high-tech industrial development zones, and is 
in harmony with the basic spirit of China’s regional 
development policy. 


(4) The principle of integrating preferential treatment for 
regions and industries. 


A macropolicy for development zones should basically 
be a policy for promoting high-tech industrial develop- 
ment. It is not just an industrial policy in the conven- 
tional sense, but the sum of industrial policy and 
regional policy combined, being quintessentially the 
regionalization of industrial policy and the industrializa- 
tion of regional policy. Not only is it a question of which 
industries will be given support and preference, but 
which industries in which regional development should 
be given special inducements. That is to say, a 
macropolicy for development zones should effectively 
integrate regional preference with industrial preference. 


(5) The principle of appropriate protection and acceler- 
ating development. 


As reforms advance, and especially as China’s position 
as signatory to the General Agreement on Tariffs and 
Trade (GATT) is about to be restored, the question of 
protection and development will affect all businesses 
and enterprises. The question of protection and devel- 
opment will become even more prominent and impor- 
tant for high-tech industries. If high-tech industries in 
development zones are not fully protected, it could 
mean big losses, even to the point of making develop- 
ment impossible; but if exclusive protection of existing 
industries is challenged, it will have a negative effect 
on the idea of protection; only under appropriate 
protections can a positive and effective accelerated 
development be protected. 
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(6) The principle of integration of stability and flexibility. 


In order to have a healthy growth of the development 
zones, the basic policies should be relatively consistent 
and never internally countervailing. Since development 
zones are the comprehensive testing grounds for reform, 
problems will always arise out of reforms that need to be 
studied. Furthermore, high-tech industrial development 
has its own schedule, and macropolicies for development 
zones will require both long- and mid-term policies or 
they can be policies for local test points or interim 
policies to point the way toward perfection. 


II. The Essential Functions of a Macropolicy on 
Development Zones 


China’s macropolicy on development zones should serve 
the following functions: 


Support function: Support and growth incentives for 
development zone enterprises should be implemented 
through various forms of preferential policy, relaxed 
restrictions, and relegated authority. 


Guidance function: Under the guidance of a macropolicy, 
there should be a rational distribution of development 
zones throughout the country, reckless proliferation should 
be reduced, and actively, but carefully, various reform 
tests appropriate to the particulars of each development 
zone should be implemented. Development zones should 
be free to function as genuine “comprehensive testing 
grounds” for deepening reforms. There is, for example, an 
urgent need now for a macropolicy to guide the testing of 
a shareholder system in development zones, reforming 
personnel administration, and setting up a social security 
system. 


Supervisory function: China’s development zones will 
strongly play exemplary roles, therefore it is very impor- 
tant for a macropolicy to address the supervision and 
inspection of development zones, especially in national- 
level development zones approved by the State Council, 
there should be quite strict standards and methods of 
enforcement and inspection. 


Coordination function: China is in the midst of replacing 
old systems with new cnes, and in implementing mew 
policies and operating new mechanisms inconsistencies 
among macroadministrative systems frequently arise, 
because the formulation and implementation of policies 
are exclusive to different macroadministrative depart- 
ments; and exigencies often arise thai demand preferen- 
tial policies for high-tech industries, for example: in 
matters of capital construction, or the need to simplify 
procedures for exiting the country, etc. What is needed is 
stronger coordination function in existing macropolicies 
to assist in smoothing relations in development zones, 
and guaranteeing smooth implementation of policies. 


III. The Key fo Perfecting Macropolicy for 
Development Zones 


The following matters should be mastered for advancing 
and perfecting macropolicy for development zones: 
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1. A complete and forceful program is needed to deal 
with the burgeoning growth of development zones 
throughout the country. 


Looking at the situation with respect to national-level 
development zones, the various economic indicators of 
development zones in the coastal areas (gross annual 
industrial output, total income, total profit taxes, total 
export value) are up to or exceed the sum of the corre- 
sponding indicators of inland and border development 
zones combined. The larger development zones are 
mostly distributed among the cities along the east coast, 
but the inland and border development zones, although 
fewer and smaller, were the guts of China’s economic 
and technical development in the 1950 through 1970s 
period, and have quite sound technical and economic 
foundations. The border development zones have excep- 
tional advantages for making foreign outlets. China’s 
large territory, poor foundation, and uneven economic 
development needs a development model which is pref- 
erential where appropriate, and more cohesively inte- 
grated, therefore, a complete, meaningful, and forceful 
program is very important and urgent. Macroguidance of 
national-level development zones must be strengthened, 
and moulded in unity with overall national goals, and 
with China’s high-tech industrial zones of diverse kinds 
distributed and adapted to the special characteristics of 
local resources, industrial bases and structures. 


2. Under the changing situation brought about through 
reforms, a macropolicy for development zones should, in 
creating a market mechanism, assist enterprises in 
making inroads into the market. 


The rapid development of China’s high-tech industries 
in development zones for some years has, in large 
measure, hinged on the “principle of six independents” 
in the operating mechanisms of enterprises, but that 
doesn’t mean that China’s development zone enterprises 
have actually moved toward a market mechanism. The 
“principle of six independents” only separates out man- 
agement rights from the rights of ownership, and surely 
doesn’t resolve the question of bearing property rights, 
because the bearing of property rights is a basic prereq- 
uisite of enterprises operating in the market mechanism. 
The muddled issue of property rights of high-tech enter- 
prises in China’s developrnent zones has become a key 
issue that is inhibiting the growth of enterprises, and it 
has manifested itself in the following two ways. First, 
scientists’ and technicians’ partnership enterprises 
(about 10 percent of the enterprises in development 
zones), in their industrial and commercial registration 
are general listed as unsponsored units of collective 
ownership. But, the partners have no legally effective 
documentation, and there is no specification of the form 
of each member’s capital ownership, amount of owner- 
ship, or means of control. The result is that as the 
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enterprise grows, the property rights confusion not only 
seriously restricts the perfection of new enterprise mech- 
anisms, but results in dissipation of funds, friction 
among the leadership, and foreshortened profits. 
Second, high-tech enterprises with sponsorship are of 
two economic types: ownership by the whole people, and 
collective ownership (They compose 60 percent of enter- 
prises in development zones, and are the mainstay 
enterprises of the zones). Because there is no agreed 
upon definition of property rights when sponsored units 
and enterprises are started up, it leads to uncertainty in 
assigning enterprise property rights, and leaves bilateral 
patent rights unclear, with no standardized allocation of 
profits between enterprises and sponsoring units, which 
results in endless conflicts and friction, to enterprises 
inappropriately taking added profits from the resources 
of sponsoring units, and to the sponsoring units turning 
to administrative procedures to intervene in the conduct 
of enterprise management. 


The problems created by the question of enterprise prop- 
erty rights in development zones is a critical issue in the 
current advancement of China’s economic and system 
reform. It shows that the new reform concept of distin- 
guishing between the rights of ownership and management 
rights cannot finally resolve the fine points in the conver- 
sion of an enterprise operating mechanism. Making prop- 
erty rights system reform central to the implementation of 
overall reforms in development zones is critical to helping 
enterprises get fully into the market. This is not only 
important to the reform and growth of development zones, 
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but will provide good experience and light the way to 
nationwide economic and organizational reform. 


3. Preparing policy for active participation in “GATT”. 
Efforts are underway to restore China’s position among 
signatory nations in the GATT, and this will have a deep 
impact on China’s import and export trade, supply and 
demand, and adjusting the industrial and commercial 
structure. The development of high-tech industrial devel- 
opment zones is both an opportunity and a challenge. 
Participating in GATT will greatly accelerate reform in the 
foreign trade system, lowering of import tariffs, greatly 
reduce import license processing, and reduce the “Three 
certificates” conflicts in the industrialization of high-tech 
development zones. Because high-tech enterprises in 
development zones have been outside of the national 
budget and planning sphere, their operating mechanisms 
have been more flexible, and compared with the enter- 
prises that are long accustomed to a high degree of protec- 
tion, they have greater adaptability. China’s development 
zones have not been around long, their enterprises and 
products have not yet matured, and in the fast changing 
international market competition, they will face serious 
tests. For example, for some high-tech products, the 
present price differential between the domestic and the 
international market is quite large, and products that are 
priced above the international market prices will take a hit. 
Formulating a suitable policy with appropriate protection 
for rapidly developing China’s high-tech industry is critical 
to perfecting a macropolicy for development zones. 
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Study of Liquid Propellant Droplet Evaporation 
Under High Pressure 


93FE0849A Changsha GUOFANG KEJI DAXUE 
XUEBAO [JOURNAL OF NATIONAL UNIVERSITY 
OF DEFENSE TECHNOLOGY] in Chinese Vol 15, 
No 2, Jun 93 pp 1-5 


[Article by Zhou Jin [0719 6651], Wu Daohong [0702 
6670 3163], and Zhuang Fengchen [8369 6646 6591] of 
the Department of Aerospace Technology: “Study of 
Liquid Propellant Droplet Evaporation Under High 
Pressure”; MS received 5 Dec 92] 


[Abstract] The study of liquid propellant droplet evapo- 
ration under high pressure is an important subject in 
combustion research because of the rising pressure in the 
combustion chamber of large liquid fuel rocket engines. 
A number of fundamental models have been proposed. 
However, these models failed to take gas dissolved in the 
liquid propellant into account. 


In this paper, existing models of evaporation of liquid 
propellant droplet under high pressure are modified. A 
model that takes the dissolution of surrounding dielec- 
tric gas in the droplet into consideration is developed to 
investigate the effect of solubility on evaporation under 
high pressure. In this model, the gas phase process 
surrounding the droplet is assumed to be in a quasi 
steady state. In addition, droplet evaporation is consid- 
ered to be spherically symmetric, the temperature inside 
the droplet is uniform and the gas and liquid phase are in 
thermal equilibrium. A modified R-K equation of gas 
state is used in this model as described in reference 4. 


This model was used to simulate the evaporation of 
propane in a nitrogen environment. It was found that the 
evaporation time of the droplet decreases with 
increasing pressure and environmental temperature and 
the droplet reaches a supercritical state when the pres- 
sure is greater than a critical value. However, this critical 
pressure is usually not the same as the thermodynamic 
critical pressure of the propellant. The solubility of 
surrounding gas, i.e., nitrogen, in the droplet increases 
with rising high pressure. It also increases as the droplet 
temperature begins to rise and then falls. The nitrogen 
content was found to be as high as 10 percent at a droplet 
temperature of 230 K and a pressure of 6 atm. It affects 
the physical property and evaporation characteristics of 
the droplet. Furthermore, the higher the pressure the 
greater the solubility is. Hence, it is necessary to consider 
the impact of surrounding gas dissolution in the droplet 
on its evaporation and combustion. 


Velocity Control of Maneuvering Reentry Vehicle 


93FE0849C Changsha GUOFANG KEJI DAXUE 
XUEBAO [JOURNAL OF NATIONAL UNIVERSITY 
OF DEFENSE TECHNOLOGY] in Chinese Vol 15 
No 2, Jun 93 pp 11-17 


[Article by Zhao Hanyuan [6392 3352 0337] and Chen 
Kejun [7115 0344 0193] of the Department of Auto- 
matic Control: ‘“‘Velocity Control of Maneuvering 
Reentry Vehicle’; MS received 10 Feb 92] 
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[Abstract] The trajectory design of a maneuvering reentry 
vehicle must simultaneously accomplish two objectives. 
One is to hit the target with maneuvering and the other is 
to satisfy the velocity requirement. Hence, conventional 
proportional guidance methods are inappropriate. 


In this paper, the problem of velocity control of a 
maneuvering vehicle is described in detail. First, for 
simplicity, the motion is reduced to two planes, i.e., the 
downthrust plane and turning plane so that equations of 
motion derived earlier can be employed. Then, an 
optimal guidance law is derived. Finally, an ideal 
velocity curve is designed and detailed methods of 
controlling velocity are discussed. 


Numerical simulation was performed for a maneuvering 
warhead. The results showed that velocity control and 
guidance were achieved simultaneously. The guidance 
process also met all constraint conditions to ensure the 
reentry warhead to hit the target at the required velocity 
and angle. Velocity simulation at different ranges 
appears to be satisfactory. 


Pneumatic Computation of Aerobat With Steering 
Control Engines at Base 


93FE0849B Changsha GUOFANG KEJI DAXUE 
XUEBAO [JOURNAL OF NATIONAL UNIVERSITY 
OF DEFENSE TECHNOLOGY] in Chinese Vol 15, 
No 2, Jun 93 pp 6-10 


[Article by Wang Zhenghua [3769 2973 5478], Chen Lan 
[7115 5695], and Wang Chengyao [3769 2110 1031] of 
the Department of Aerospace Technology: “Pneumatic 
Computation of Aerobat With Steering Control Engines 
at the Base’; MS received 20 Feb 92] 


[Abstract] In this paper a new method is presented for 
pneumatic computation of aerobat with steering control 
engines at the base. It combines the engineering method 
introduced by S. C. Ward and the axisymmetric numerical 
simulation method developed by the authors for super- 
sonic strong interaction flow field with transverse injection 
at the base to provide an estimate of total propulsive force 
and pitch and yaw momentum coefficients, including both 
direct and indirect parts. 


S. C. Ward published an engineering method to compute 
the injection interference flow field of a conical missile 
with a steering control engine installed at the tail. The 
propulsion generated by the presence of the injection is 
treated in two parts, i.e., direct and indirect propulsion. 
Direct propulsion is the rated propulsion of the engine 
and is not affected by external conditions. Indirect 
propulsion is caused by an increase in pressure on the 
aerobat due to a higher gas compression from the mutual 
interference between the injection and the main super- 
sonic flow. Direct and indirect propulsion are related by 
a propulsion amplification factor. When the steering 
engine is at the tail, K is usually greater than 2. 
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When the steering engine is at the base, an attenuation 
factor can be obtained on the basis of the axisymmetric 
numerical simulation method developed earlier for wall 
pressure in three different cases, i.e., without injection at 
the base, with included injection at the base and with 
inclined injection at the tail. Finally, the overall effect of 
injection interference at the base can be estimated. 


From the example shown in the paper, the strong inter- 

action between the main supersonic flow and injection 

plays a decisive role in changing the pressure at the base. 

The base drag coefficient C,, decreases as compared with 

the case without injection. Therefore, in the design of 

+ | engine, its rated propulsion can be significantly 
uced. 


Overload Real Time Monitoring System With 
High Antijamming Capability 

93FE0849E Changsha GUOFANG KEJI DAXUE 
XUEBAO [JOURNAL OF NATIONAL UNIVERSITY 
OF DEFENSE TECHNOLOGY] in Chinese Vol 15 
No 2, Jun 93 pp 47-50 


[Article by Xie Liangpu [6200 5328 6225], Song 
Xiancun [1345 0341 6722], and Su Mingzhao [5685 
2494 3564] of the Department of Aerospace Technology: 
“Overload Real Time Monitoring System With High 
Antijamming Capability”; MS received 8 Apr 92] 


{Abstract} During the course of launching communications 
satellites for foreign clients, the first major issue encoun- 
tered is the vibration of satellite during transport. Since 
instruments and equipment on board of a satellite are high 
precision in nature, vibration acceleration cannot exceed a 
certain critical value, otherwise the satellite may not 
operate properly after it is launched. To this end, a real 
time monitoring system that monitors the vibration of the 
carrier vehicle in transit has been developed. It monitors 
three-dimensional vibrational accelerations in real time 
and automatically sounds an alarm when the vibration 
acceleration in any direction exceeds its critical value. In 
addition, the alarm limits are settable and the system 
records a number of parameters during the incidence for 
analysis after the fact. 


In this paper, the hardware structure and special design 
features are presented. It consists of a microcomputer, 
an expanded interface, a velocity measuring apparatus, 
transducers, signal conditioners, a data acquisition 
device, a printer, an alarm and a power supply. It is 
battery powered with an ac adapter for indoor testing 
use. The system has a certain resistance against interfer- 
ence and vibration to ensure stable operation over a long 
period of time. 


The software includes a main program and subroutines. 
Approximately three-fourths is subroutines to conserve 
memory. The program is written in Z-80 assembly 

and is approximately 2 kB in size. It is stored in 
a 2716 EPROM. Since the data storage buffer RAM is 
limited to 2 kB, measured data is stored sequentially. 
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However, the alarm time is random so that the states 
immediately before and after an alarm will not be lost. 


Since the system operates in a hostile environment with 
numerous interfering sources, in addition to measures 
taken in hardware such as shielding, dampening, isola- 
tion and using a “watchdog” circuit, several software 
measures are also taken to improve the antijamming 
characteristics of the system. 


The system has been placed in the field at the Xichang 
Satellite Launching Facility for the launch of Asia-I and 
two “Australian Star” satellites. Its stability, reliability and 
high antijamming capability have been fully demon- 
strated. 


Estimation of Exterior Ballistic Measuring 
System Error for Missile Flight Test 


93FE0849D Changsha GUOFANG KEJI DAXUE 
XUEBAO [JOURNAL OF NATIONAL UNIVERSITY 
OF DEFENSE TECHNOLOGY) in Chinese Vol 15 
No 2, Jun 93 pp 18-23 


[Article by Cai Hong [5591 3163] and Jia Peiran [6328 
3099 3544] of the Department of Automatic Control: 
“Estimation of Exterior Ballistic Measuring System 
Error for Missile Flight Test”; MS received 3 Dec 91] 


[Abstract] In missile flight tests, telemetry data is the 
basis of precision and reliability analysis. Normally, it is 
assumed that exterior ballistic measurement error obeys 
a normal distribution with a mean of zero. However, in 
real measurements, there may be a systematic error in 
exterior ballistic measurement. It has a negative impact 
on the projection of trajectory and fall point. 


Usually, exterior ballistic data is considered to be more 
accurate and is used as the standard. Its difference with 
telemetry data is used to establish a linear model to 
determine various error coefficients. However, because 
this model is highly co-linear, it is often impossible to 
obtain a reliable estimate based on least squares. Even 
with modern linear estimation methods as a guidance 
tool, it is still less than desirable. 


In this work, a model was established to estimate the 
error of exterior ballistic measurement. Computer sim- 
ulation showed that it is feasible to estimate ex’erior 
ballistic measurement error with this model. Further 
analysis indicated that position estimate is relatively 
more accurate than velocity estimate for at least two 
reasons. One is the nature of the environmental function 
and the other is the difference of orders of magnitude. 


In conclusion, there is a great deal more work to be done 
in estimating exterior ballistic measurement error, par- 
ticularly in relaxing the model. It will be difficult, but 
very significant in practice. 
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Northwest Polytechnic: Research and Production 
Base for Remotely Piloted Vehicles 


93P60339A Beijing ZHONGGUO KEXUE BAO 
[CHINESE SCIENCE NEWS] in Chinese 30 Jul 93 p 4 


[Text] The Remotely Piloted Vehicle Research and 
Development Center of Northwest Polytechnic Univer- 
sity (NPU), where China’s first remotely piloted vehicle 
(RPV) was test flown, has become the nation’s largest 
RPV research and production base. To date, the base 
has researched and developed 13 types (known as the 
NPU series) of small unmanned aircraft. More than 
6,000 have been produced domestically and two types 
have been exported overseas. The series has made a 
= contribution to China’s modernization 
efforts. 
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The B-1 and B-2 target drones built by NPU have 
enhanced the modernization of training in military 
units; several thousand of these aircraft have been pro- 
duced to date. The B-1B has been sold overseas along 
with three ground facilities and the customers are very 
pleased with the product. The B-9 target drone has also 
been sold overseas. The D-9, a remote sensing vehicle, 
has multiple civilian applications and can be used for 
aerial surveys, aerial photography, aerial magnetic min- 
eral prospecting and other uses. The recently introduced 
“Aisheng” multipurpose civilian RPVs represent the 
advanced NPU series and are capable of a host of 
functions including real-time monitoring, searchin 

tracking, spotting, and aerial photography. With their 
advanced technology, functional reliability, and cus- 


tomer enthusiasm, it is hoped that they will be on the 
international market in | to 2 years. 
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Theoretical Analysis of Target Strength of 
Submarine Model 

93P60352A Chengdu DIANZI KEJI DAXUE XUEBAO 
[JOURNAL OF UNIVERSITY OF ELECTRONIC 
SCIENCE AND TECHNOLOGY OF CHINA] in Chinese 
Vol 22 No 3, Jun 93 pp 258-262 


[Article by Ruan Yingzheng [7086 3379 627] of the Dept. 
of Microwave Engineering, UESTC, Chengdu 610054: 
“Theoretical Analysis of Target Strength of a Submarine 
Model,” supported by grants from NSFC and the State 
Education Commission’s Ph.D. Fund; MS received 6 Aug 
92, revised 4 Dec 92] 


{Excerpts} Abstract 


Complex ray expansion (CRE) is applied to analyze the 
target strength (TS) of a submarine model. The method 
decomposes the incident sonar wave into a set of complex 
source point (CSP) beam fields, then calculates the reflec- 
tion of each individual CSP beam from the local structure 
of targets by complex ray paraxial approximation, and 
superposes all reflection contributions to obtain the back- 
scattering cross section of underwater acoustic targets, as 
well as the TS defined at a 1-meter distance from the target 
acoustic center. A submarine scattering model is simpli- 
fied as a combination of ellipsoid of rotation and an 
elliptic cylinder, the complex ray trajectory tracing and the 
reflected acoustic field strength are computed, and the 
theoretical results of the TS of a submarine model vs. 
incident direction are given. 


[Introduction] 


The signal source (echo) in active sonar detection deter- 
mines the target’s reflected signature and the transmitted 
signal waveform. To develop sonar stealth technology 
for warships, one needs to study the target’s reflected 
(echo) strength with respect to the underwater acoustic 
wave, as well as the relationship between TS and list, 
frequency, and waveform. Research methods basically 
include theoretical analysis and experimental measure- 
ment. Traditional theoretical analysis methods employ 
rigorous analytical techniques, the method of geometric 
optics, Huygens’ integration method, etc.' But because 
of the complexity of the problem, theoretical analysis has 
so far been done only for rigid spheres and other simple 
targets; theoretical estimation of TS for submarine- 
shaped targets and other structurally complex reflectors 
is quite complex and has yet to be published worldwide. 
Experimental research techniques are usually employed 
at present, but for security reasons open publication of 
experimental results has rarely been seen. 


In this paper, the CRE method, newly developed for radar 
cross section (RCS) analysis, is applied to calculations of the 
sonar target’s reflected fields; conventional two- 
dimensional CRE is developed into three-dimensional 
CRE, and the submarine model’s reflection with respect to 
each of the 3D complex ray fields is computed, from which 
is determined the target’s backscattering cross section and 
TS. This study is designed to provide more utilitarian 
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theoretical analysis techniques for warship hydroacoustic 
target signature analysis and stealth technology. 


1. TS and Backscattering Cross Section 


The sonar target’s reflecting and scattering ability with 
respect to the incident acoustic wave is generally 
described via determination of the TS parameter. TS is 
defined as: the ratio between the target’s reflected return 
acoustic strength I, at a point located | meter from the 
target’s “acoustic center” and the incident acoustic 
strength I, at a remote position along the same direction. 
This ratio is expressed in decibels as: 


TS (dB) = 10 Ig(I,/I,) evaluated at r = 1 m (1) 


TS is influenced by target size, shape, and acoustic 
qualities, and varies with the incident sonar wave’s 
direction, frequency, and waveform. 


The reflected acoustic wave strength reference point in 
Equation (1) is taken as the point | meter from the 
acoustic center; this is because real seawater is a nonuni- 
form hydroacoustic medium. Sound velocity in seawater 
usually changes with depth. However, for purposes of 
theoretical analysis, one can assume that the 
hydroacoustic target is located in an unbounded uni- 
form-medium space, from which one can define—just as 
for radar target scattering cross section—the 
hydroacoustic target’s backscattering cross section o: 
o=4nlimr? I,/I, (m?) (2) 


°— @ 


where I, is inversely proportional to r7, according to spher- 
ical wave scattering characteristics in an unbounded uni- 
form medium. Hence, from Equations (1) and (2) one can 
derive the following simple relationship between 
hydroacoustic TS and backscattering cross section: 


TS=101g( 0/42) 


=10lg{ lim r*(1,/)] (4B) (3) 


In this way, the various relatively mature RCS theoretical 
analysis techniques can be directly applied to computation 
of sonar TS. [passage omitted] 


3. Computation of TS for Submarine Model 


As a rough scattering model, we took as an analog of the 
submarine model a rigid scattering composite body 
consisting of an ellipsoid of rotation and an elliptical 
cylinder. The ellipsoid of rotation, simulating the hull, 
has major-axis and minor-axis radii of a, and b,, respec- 
tively; the elliptical cylinder, simulating the submarine’s 
superstructure, has height h, major-axis radius a,, and 
minor-axis radius b,. 


Using a 3D CRE method to write a computer software 
program, one can automatically trace the CSP beam axial 
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rays’ propagation loci, including primary reflections off 
surfaces with smooth components, and secondary and 
higher-order reflections between components of composite 
bodies, as well as determine the effects of components in 
structures hiding other structures. After the ray paths are 
determined, one can automatically compute the reflected 
field distribution for each beam, and via phase summation 
compute the overall scattering field and TS. 


Figures 1 and 2 show the computed results for the subma- 
rine model’s transverse cross section TS and longitudinal 
cross section TS,® respectively, where the following param- 
eters were used: A = 0.4 m, a, = 25 m, b, = 3 m, h= 4m, a, 
= 3m, b,=2 m. 
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Figure 2. TS (Longitudinal Cross 
- Section) of Submarine Model 
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From the transverse cross section results shown in Figure 
1, one can see that when the incident directional angle A = 
0°-40°, TS is primarily determined by the specular reflec- 
tion contribution (about 22 dB) of the ellipsoid of rotation; 
or, from the opposite point of view, the contribution of the 
elliptical cylinder is very small, only inducing micro fluc- 
tuations in TS. When A > 40°, specular reflection from the 
ellipsoid ceases to exist, and the main source of TS is from 
scattering field mutual interference of the elliptical cylin- 
der’s side and top surfaces. Since it is not in a specular 
reflection region, the TS value is at a relatively low voltage 
level with relatively large fluctuations. When A approaches 
90°, the main TS contributing source is intense 

= (about 33.5 dB) from the elliptical cylinder’s top 

te. 


From the longitudinal cross section results shown in Figure 
2, it is apparent that when the incident directional angle A 
changes from -90° (vertical elevation view) to 0° (horizon- 
tal incidence), the elliptical cylinder becomes hidden, and 
the TS source is specular reflection from the ellipsoid of 
rotation; since the ellipsoid’s radius of curvature is mono- 
tonically decreasing, the TS trace also monotonically 
decreases. When A approximately equals 0°, the TS con- 
tributing source is specular reflection (about 2 dB) from 
the elliptical cylinder surface. When A > 0°, the TS 
contributing source is interference of a three-part scat- 
tering field: the ellipsoid’s surface, the elliptical cylinder’s 
side surface, and the elliptical cylinder’s top plane. When A 
approaches 90°, the elliptical cylinder’s top plane generates 
intense specular reflection. 


4. Concluding Remarks 


Applying the CRE method to sonar targets, and carrying 
out the computations for the TS of a simplified submarine 
model, the results indicate that this method has a very 
clear physical concept, with a simple computation process 
that can be run on a microcomputer. For each observation 
point shown in the examples (Figures | and 2), the 
required 286 microcomputer CPU time for computing all 
the complex ray traces and the overall field strength is 
only a few seconds, suggesting the effectiveness of the 
method. Compared to the ray method of geometric optics 
(usually requiring a ray spacing Ax = Ay < 0.05 A), the 
CRE method has computational efficiency two orders of 
magnitude [i.e., 100 times) higher. 


Even though the aforementioned method’s computa- 
tional accuracy and calibrated error are still awaiting 
experimental verification, one can construct an even 
more detailed scattering model for submarines by 
including all the groups of components parts. This tech- 
nique facilitates quite meticulous prediction of the rela- 
tive distribution of submarine TS, and hence derivation 
of strong reflection positions as well as determination of 
response for various sonar wave frequencies. This can 
provide theoretical guidance and a firm foundation for 
the application of anechoic tile stealth technology. 
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Gratitude is expressed to Comrade Yang Hui, who did 
the computations and computer programming for this 
article. 
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Electron-Bombardment YAG Display Material 
Fabricated 4 


93P60351A Chengdu DIANZI KEJI DAXUE XUEBAO 
[JOURNAL OF UNIVERSITY OF ELECTRONIC 
SCIENCE AND TECHNOLOGY OF CHINA] in Chinese 
Vol 22 No 3, Jun 93 p 242 


[Article by Cheng Jianbo [2052 1696 3134], Chen Zejun 
[7115 3419 0971], et al. of UESTC: “Electron Bombard- 
ment YAG Display Material’’] 


[Summary] Electron-bombardment YAG [yttrium- 
aluminum-garnet] display material—important to the 


JPRS-CST-93-016 
6 October 1993 


development of high-brightness, high-definition military 
command electronic systems, IR and laser night-vision 
systems, and civilian projection TV systems—uses YAG 
monocrystal as a substrate onto which is grown (via LPE) 
a cerium-doped YAG (Ce:YAG) thin film as the light- 
emitting layer. The YAG monocrystal and the Ce:YAG 
thin film are very highly lattice-matched (their mismatch is 
less than 0.018 Angstrom) and have a very high thermal 
conductivity. The electron-bombardment YAG display 
material developed in the lab at UESTC has the following 
main technical performance parameters: scanning raster 
brightness > 3.4 x 10* cd/m’, non-scanning light spot 
brightness > 4.9 x 10° cd/m?. 
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Morphogenesis of Bacillus sphaericus Ts-1 and 
Formation of Toxic Proteins to Mosquito Larva 


40091018A Beijing WEISHENGWU XUEBAO [ACTA 
MICROBIOLOGICA SINICA] in Chinese Vol 33 No 3, 
Jun 93 pp 210-213 


{English abstract of article by Zhang Baili [1728 2672 
5461], Ren Gaixin [0117 2395 2450], and Wang Jian 
[3769 0256] of the Department of Biology, Nankai 
University, Tianjin] 


[Text] Bacillus sphaericus Ts-1 strain was found to be 
highly toxic to mosquito larva in 1982 by the Chinese 
scientists. Here the close relationship between morpho- 
genesis of Bacillus sphaericus Ts-| and formation of 
toxic proteins was studied systematically and compara- 
tively by Enzyme-Linked Immunosorbent Assay 
(ELISA), FITC-IgG Location and SDS-PAGE. This 
study showed that the toxic proteins of Ts-1 were pro- 
duced in 8h culture at 30°C. The toxicity increased 
steadily along with the sporification and then declined as 
the free spores increased greatly without collection 
immediately. It is suggested that substances homologous 
with crystal toxic proteins were situated on the cell walls. 


Ultrastructural Characteristics of Lyme Disease 
Spirochetes (Borrelia burgdorferi) Isolated From 
Txodes persulcatus in China 


40091018B Beijing WEISHENGWU XUEBAO [ACTA 
MICROBIOLOGICA SINICA] in Chinese Vol 33 No 3, 
Jun 93 pp 214-218 


[English abstract of article by Chai Guangjun of Sanita- 
tion and Anti-epidemic Brigade, Department of Logis- 
tics, Airforce, PLA, Beijing, and Zhang Xitan of the 
Institute of Microbiology and Epidemiology, Academy 
of Military Medical Sciences, Beijing] 


[Text] This paper analyzed morphological characteristics 
of Lyme disease spirochetes (Borrelia burgdorferi) iso- 
lated from Ixodes persulcatus from different areas of 
China, with scanning and transmissive electron micro- 
scopies. Cells of 8 strains were 8.4-36.0 um long and 
0.12-0.35 um wide. There were 1-9 left-handed spires 
with wavelength of 1.09-4.30 um and amplitude of 
0.38-2.10 um. Ends of the cells were pointed or spindle. 
7, 8 or 9 flagella were inserted subterminally at each end 
of the cell. Inner structures of cells were no tubles. A few 
cells were at stage of division. These results showed that 
Ixodes persulcatus spirochetes possessed morphological 
characteristics of Borrelia burgdorferi and there were 
many types of morphological characteristics. 
Helongjiang, Inner Mongolia, Beijing, Xinjiang, Anhui, 
and Fujian are the focuses of epidemic, and spirochete 
Borrelia burgdorferi is the carrier of Lyme disease in 
China. 
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Studies on the Mechanisms of Resistance to 
Trimethoprim in Salmonella typhimurium 


40091018C Beijing WEISHENGWU XUEBAO [ACTA 
MICROBIOLOGICA SINICA] in Chinese Vol 33 No 3, 
Jun 93 pp 219-226 


[English abstract of article by Hu Yanmin [5170 1750 
3046] of the Biology Department, Hebei Teachers Uni- 
versity, Shijiazhuang] 


[Text] The mechanisms of resistance to trimethoprim 
(TMP) in the clinical isolates of Salmonella typhimu- 
rium were studied. The experimental results indicated 
that the frequency of TMP resistance of 50 strains of 
Salmonella typhimurium was 76 percent. Seven of the 
resistant strains were highly resistant to TMP and four of 
them contained different plasmids which could transfer 
in the same species and between different ones, and 
could be eliminated with 8 percent of sodium dodecyl 
sulfonate (SDS). The results of comparing the activities 
and characteristics of dihydrofolate reductase (DHFR) 
in crude extracts from seven resistant strains and those 
from controls suggested that overproduction of the chro- 
mosomal DHFR was the resistance mechanisms in three 
plasmid-free strains and the levels of DHFR activity of 
the strains was increased during prolonged exposure to 
TMP in vitro. However resistance to TMP of the plas- 
mid-containing strains results from production of plas- 
mid-mediated TMP resistant type la DHFR and a new 
type DHFR which has not been reported up to now. The 
present work provided the theoretical basis for clinical 
use of TMP and attempts to suppress development and 
spread of duge resistance of pathogenic bacteria. 


Cloning of Coat Protein Gene of Cucumber 
Mosaic Virus (SD Strain) by PCR 


40091018D Beijing WEISHENGWU XUEBAO [ACTA 
MICROBIOLOGICA SINICA] in Chinese Vol 33 No 3, 
Jun 93 pp 233-235 


[English abstract of article by Guo Dongchuan [6753 
2639 1557], Qiao Liya [0829 0448 0068], et al. of the 
Institute of Microbiology, Academia Sinica, Beijing 
100080} 


[Text] Coat protein (CP) geue of CMV-SD was synthe- 
sized by polymerase chain reaction and then cloned in 
pBluescript SK plasmid. The nucleotide sequence of the 
cloned CP gene was determined by dideoxy termination 
method. Comparison of the nucleotide sequence of 
CMV-SD CP gene in pair with that of CP genes from 
CMV D, Q, BD and JV strains revealed the homologies 
of 93.9 percent, 76.0 percent, 95.9 percent and 93.2 
percent, respectively. While at the amino acid sequence 
level, the homologies were 97.2 percent, 79.4 percent, 
97.7 percent and 94.5 percent, respectively. Therefore, 
we concluded that CMV-SD belonged to the CMV WT 
subgroup. 


Key words: Cucumber Mosaic Virus (CMV); Coat protein 
(CP) 
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The Cytotoxicity and Action Mechanism of 
Ranureulin in Vitro 


40091018E Beijing YAOXUE XUEBAO [ACTA 
PHARMACEUTICA SINICA] in Chinese Vol 28 No 5, 
May 93 pp 326-331 


[English abstract of article by Li Runzhao [2621 3387 
3113] (now in Department of Cell Pharmacology, 
National Lab. of Natural and Biomimetic Drugs, Beijing 
Medical University, Beijing) and Ji Xiujuan [4694 4423 
1227] of the Institute of Materia Medica, Chinese 
Academy of Medical Sciences, Beijing] 


(Text] This paper describes the cytotoxicity of ranun- 
culin (RAN) and its mechanism of action. The ICs, of 
RAN against the hepatocarcinoma cells (KB and Bel>,52 
cells) in colony test were found to be 0.21 and 0.35 
pmol/L respectively. RAN inhibited the incorporation of 

H-labeled precursors into DNA and RNA of L, »;0 cells. 
RAN (15 pmol/L) markedly decreased DNA synthesis 
catalyzed by DNA polymerase I and promoted the 
generation of superoxide anions in DMSO/KO, system. 
In the meantime, super-oxide dismutase (SOD) and 
catalase (CAT) were shown to partly revoke the inhibi- 
tory effects of RAN upon the incorporation of 7#H-TdR 
into DNA. No direct reaction between RAN and DNA 
template was observed and no effect of RAN on DNA 
TOPO II or RNA polymerase was found. Our results 
suggest that the cytotoxicity of RAN in vitro may be due 
to inhibition of DNA polymerase and increase of oxygen 
free radicals. 


Pharmacokinetics of ek ge in Human 
Volunteers and Comparison With Qinghaosu 
40091018F Beijing YAOXUE XUEBAO [ACTA 


PHARMACEUTICA SINICA] in Chinese Vol 28 No 5, 
May 93 pp 342-346 


[English abstract of article by Zhao Kaicun [6392 0418 
1317] and Song Zhenyu [1345 2182 3768] of the Insti- 
tute of Materia Medica, Chinese Academy of Medical 
Sciences, Beijing] 
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[Text] Qinghaosu (QHS), also known as artemisinin and 
arteannuin, is a novel type of sesquiterpene with a 
peroxide linkage isolated from the Chinese herb 
Artemisia annua L. Since its discovery as an antimalarial 
with low toxicity, hundreds of derivatives have been 
synthesized among them, artesunate (ATS), artemether 
(ATM) and dihydroginghaosu (DHQHS) were found to 
be more active than QHS itself. A suppository of QHS, a 
dual-pack dosage form of ATS (artesunic acid to be 
dissolved in sodium bicarbonate solution just before iv 
injection) and an oil solution of ATM for im injection 
had been approved by the Ministry of Health for clinical 
use. However, a preparation for oral administration is 
still not available. We have reported that when dogs were 
given QHS tablets orally at the dose of 70 mg/kg, no drug 
was detected in the serum using the RIA method, 
whereas appreciable serum concentration was found by 
the same method when dogs were given DHQHS tablets 
at a dose as low as 10 mg/kg. This paper reports the 
pharmacokinetics of DHQHS in man studied with the 
RIA method and compared with QHS. 


When DHQHS in tablet form was given to human 
volunteers at doses of |.1-2.2 mg/kg, peak serum levels 
of 0.13-0.71 g/ml were obtained in 1.33 h with mean 
reservation time (MRT) of 2.26-2.36 h. When QHS 
tablets were given at the dose as high as 15 mg/kg, 
however, the peak serum level found in 1.5 h was only 
0.09 g/ml with MRT of 1.33 h. Therefore, the bioavail- 
ability of QHS tablets is only 1.62-10.08 percent that of 
DHQHS. It would, therefore, be warrantable to use 
DHQHS tablets orally but not QHS tablets. When sup- 
positories of DHQHS and QHS at doses of 8 and 15 
mg/kg, respectively, were given rectally to man, peak 
serum drug levels of 0.11 and 0.04 g/ml were reached in 
4.7 and 4.6 h (with MRT of 6.96 and 6.98 h) respec- 
tively. Apparently, the bioavailability of QHS supposi- 
tory is only about 29 percent that of DHQHS supposi- 
tory. It would appear, therefore, that for making 
suppositories DHQHS may also be used. 
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Il Functional Units, Software 
Galaxy-I1 Supercomputer nits, 
93P60341A 
JOURNAL] in 


| ZIRAN ZAZHI [NATURE 
nese No 5, May 93 pp 6-10 


[Article by Li Xiaomei [2621 2556 2734] of the Univer- 
sity of Science and Technology for National Defense: 
“Galaxy-Il and Its Applications”; cf. 
JPRS-CST-93-001, 7 Jan 93 p 24, JPRS-CST-93-011, 14 
Jun 93 pp 20-21, and JPRS-CST-93-014, 17 Aug 93 p 26] 


] [Passage omitted] Each of the four CPUs has 


{Excerpts 
eight vector registers (Vs), eight scalar registers (Ss), eight 
address registers (As), a 4096-word local back-up memory 
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(LM), three floating-point functional units (FPFUs), two 
vector functional units (VFUs), four scalar functional units 
(SFUs), and two address functional units (AFUs). Each 
CPU’s instruction buffer station (IB) has eight pages, with 
16 elements/page and 64 bits/elernent. [passage omitted] 


Main memory is 256 MB, bandwidth is 3200 MB/s, and 
system cycle is 60 nanoseconds. [passage omitted] 


The Galaxy-II supercomputer’s software systems include a 
functionally distributed multiprocessor parallel operating 
system, a parallel-processing-support FORTRAN77 pro- 
gram design language and assembly language, a multi- 
tasking library [Y2MTL], standard subroutines, several 
general-purpose mathematics library routines, GKS 


Galaxy I1 parallel supercomputer 
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Figure 1. Galaxy-II Supercomputer Configuration 
Key: MM = Main memory; IOU = Input/output unit; MCU = Maintenance control unit; TSS(4T) = Tape subsystem 
(4 tape controllers); DSS(8D) = Disk subsystem (8 disk drives); FEC = Front-end computer; HLN = High-layer 
network; EtNt = Ethernet; I/O CH = Input/output channel; |. Terminal server; 2. Terminal; 3. Peripherals server, 4. 
High-speed laser printer; 5. Laser plotter; 6. Color printer; 7. Color scanner; 8. Database server; 9. Disk subsystem 


database 
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[graphics kernel system] graphics library software, several 

software tools and environments, network software, 

ao supervisory and maintenance/diagnostic software, 
and applications software. 


The Galaxy-II supercomputer’s operating system 
includes a host operating system Y2OS, an I/O processor 
operating system Y2IOS, a maintenance controller sta- 
tion software system Y2MCS, a user front-end station 
software system Y2FES, a set of utility programs 
Y2UTL, etc. 


The Galaxy-II’s assembly language consists of a host 
assembler Y2AL (providing 237 symbolic machine 
instructions and 50 pseudo-instructions), system text 
Y2TXT, and an I/O processor assembler Y2IOAL. 


The Galaxy-II’s FORTRAN compiler system consists of 
a FORTRAN compiler Y2FT and the parallel program 
design environment KD-PASTE, the latter running on a 
VAX front-end unit. Y2FT implements all 
FORTRAN77 international standard functions, some 
FORTRAN90 functions, and some expanded functions 
of VAX-FORTRAN and Cray-FORTRAN. 


The Galaxy-II’s multitasking library Y2MTL consists of 
a macrotasking library, microtasking library, and stack 
management program. The macrotasking library imple- 
ments program-level multiprocessor parallel processing, 
while the microtasking library implements loop-level 
multiprocessor parallel processing. 


The Galaxy-II’s standard subroutines library provides 
single-word-length (64-bit) real variable and complex 
variable and double-word-length (128-bit) real variable 
mathematical subroutines and FORTRAN intrinsic 
functions. 


The Galaxy-II’s general-purpose mathematics library con- 
sists of a scientific calculations library, a linear algebra 
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library, an eigenvalue/eigenvector library, an FFT library, 
a fast algorithm library, and a minor function library; it 
supports basic and commonly used mathematics software 
for large-scale scientific and engineering calculations. 


The Galaxy-II’s graphics library is hased on the interna- 
tional standard graphics kernel system GKS, implementing 
nine aspect functions including graphics processing. 


The Galaxy-II’s 15 software tools and environments 
include a program debugger run on the Galaxy-II super- 
computer, a Galaxy-II user program vectorizer run on 
the VAX [front-end] unit, a parallelizing tool, and a 
Galaxy-II parallel program simulator run on the Galaxy- 
I supercomputer. They fall roughly into two categories: 
one serves Galaxy-II system software development, 
debugging, and testing; the other serves user program 
debugging and optimization. 


The Galaxy-II’s network software consists of Galaxy 
high-speed network software implementing the FDDI 
[fiber distributed data interface] protocols, Galaxy 
network software implementing the Ethernet proto- 
cols, high-layer network software implementing the 
Galaxy front-end-unit protocols, VAX/VMS network 
software implementing Galaxy front-end protocols, 
and VAX/VMS network software implementing the 
OSI [open systems interconnection] protocols. 


[The network node configuration is shown in the following 
schematic of the Galaxy-II parallel supercomputer 


system. ] 


The Galaxy-II’s system supervisory and maintenance/ 
diagnostic software Y2DT is an integrated environment and 
tool system including a complete set of off-line/on-line diag- 
nostics, system supervisory routines, and debugging routines, 
Y2DT runs on the MCU [maintenance control unit], a 
MicroVAX-II computer. [passage omitted] 
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Quantum Limit Effects in Si,N, Nanoparticles 
93P60337A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 11, 
1-15 Jun 93 pp 1054-1055 


[Research letter by Li Daohuo [2621 6670 3499] and 
Zuo Douluo [1563 6757 5012] of the CAS Anhui Insti- 
tute of Optics and Fine Mechanics, Hefei 230031: 
“Quantum Limit Effects in Silicon Nitride Nanoparti- 
cles”; MS receipt date not given] 


[Abstract] The method for fabricating silicon nitride 
(Si,N,) nanoparticles (also called quantum dots) and a 
study of their quantum limit effects are reported. These 
nanoparticles, obtained from laser processing of powder, 
are spherical, uniform in size, high in purity, and non- 
crystalline; the samples used in the experiment have a 37 
percent nitrogen content, 2 percent adsorbed oxygen, 
and an average particle diameter of 12 nm. After HF 
etching and other treatment, TEM photographs revealed 
that grain size had been reduced to an average of 6 nm. 
Absorption spectroscopy was employed to study the 
quantum limit effects; a Hitachi-U3410 spectrophotom- 
eter revealed that the sample was an Si,N, particle 
Organic solvent suspension. The 12-nm particles (with- 
out HF acidic processing) show absorption peaks at 225 
nm, 282 nm, and 328 nm. The 6-nm particles (with HF 
etching) show strongly blue-shifted absorption peaks: 
210 nm, 222 nm, and 295 nm. 


No figures or tables. 
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8-12-Micron GaAs MQW IR Detector 4-Element 
Linear Array Deve 


93P60337B Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 12, 
16-30 Jun 93 pp 1075-1079 


[Article by Chen Zhenghao [7115 2973 6275], Zhou 
Junming [0719 0971 6900] et al. of the CAS Institute of 
Physics, Beijing 100080 and Yin Jie [1438 3381], Wu 
Rengi [0702 0086 7871] et al. of the North China 
Institute of Optoelectronic Technology, Beijing 100015: 
“8-12 um GaAs Quantum Well Infrared Detector, Its 
Linear Array,” supported by grant from NSFC; MS 
received 3 Aug 92, revised 20 Feb 93] 
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[Abstract] Growth of high-quality GaAs/AlGaAs multi- 
quantum well (MQW) material via a domestically made 
MBE-IV machine and computer control of material 
parameters, as well as subsequent development of a 
high-performance 8-12-um 45° optical coupling and 
grating coupling single-element detector and 4-element 
linear array detector are reported. Three prototypes— 
with center wavelengths of 8.3, 9.1, and 10.67 pm—were 
tested, and the corresponding 77K peak detectivities 
measured 1.12 x 10'', 2.3 x 10'°, and 3.3 x 10'° 
cmHz'2/W; response bandwidth measured 1.3, 1.6, and 
1.8 um, respectively; SOOK black-body detectivity mea- 
sured 7 x 10°, 1.4 x 10°, and 1.8 x 10° cmHz'/wW; 
uncompensated detectivity uniformity for the 4-element 
linear array device measured better than +/- 5 percent; 
and noise equivalent differential temperature (NEAT) 
measured less than 50 mK. 


Four figures show various plots of the experimental data. 
No tables. 


References 


1. Levine, B. F., et al., APPL. PHYS. LETT., 1988, 
53(4): 296-298. 


2. Ibid., 1990, 56(9): 851-853. 


3. Andersson, J. Y., et al., APPL. PHYS. LETT., 1991, 
58(20): 2264-2266. 


4. Bethea, C. G., et al., IEEE TRANS. ELECTRON. 
DEVICES, 1991, 38(5): 1118-1123. 


5. Kozlowski, L. J., et al., ibid., pp 1124-1130. 


6. Pan Shaohua, et al, WULI XUEBAO [ACTA 
PHYSICA SINICA], 1990, 39(12): 2011-2018. 


7. Brennan, K., et al., APPL. PHYS. LETT., 1990, 
§7(13): 1337-1339. 


8. Andersson, J. Y., et al.. APPL. PHYS. LETT., 1991, 
59(7): 857-859. 


Implementation of FPS Optical Interconnection 
Network via 2D Grating 


93P60345A Shanghai GUANGXUE XUEBAO [ACTA 
OPTICA SINICA] in Chinese Vol 13 No 6, Jun 93 
pp 564-567 


[Article by Kang Hui [1660 6540], Zhang Jiangying 
[4545 3068 5391], and Zhan Yuanling [2069 0337 7881] 
of the Dept. of Physics, Nankai University, Tianjin 
300071: “Implementation of FPS Interconnection Net- 
work Using Two-Dimensional Grating’; MS received 25 
Jun 92, revised 18 Sep 92. Cf. JPRS-CST-93-010, 27 
May 93 pp 19-22] 


[Abstract] A new method for implementing a folded 
perfect shuffle (FPS) free-space optical interconnection 
network via a 2D diffraction grating and simple imaging 
lens is proposed. This type of interconnection network 
has been shown to be effective in performing fast Fourier 
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transforms, matrix operations, and a variety of algo- 
rithms for digital optical computing. 


The FPS is illustrated in Figure 1 below; in the figure, I 
is the number of images in the input plane. The 4 x 8 
planar input array in Figure 1(a) produces the 4 x 8 
planar output array of Figure 1(c), after the two-step FPS 
operation. The basic FPS optical system, shown sche- 
matically in Figure 2 below, consists of 2D diffraction 
grating G (17 lines/mm in each dimension), imaging lens 
L (focal length f = 372 mm), input image plane P,, spatial 
frequency spectrum plane P,, and output image plane 
P,. In the experiment, the incident 50-mm-diameter 
parallel beam, generated by a 633-nm-wavelength He-Ne 
laser, passed through a 40x microscope (micro objective 
lens) and a collimating lens (f = 372 mm) positioned 
between P, and G. Three sample input arrays were 
tested: a 4 x 4 array of the letters A through P (shown in 
Figure 3(a) below), an 8 x 8 array of the numbers 01 
through 64 (Figure 3(b)), and a 4 x 8 array of the 
numbers 01 through 32 (Figure 3(c)). In Figure 3(a), the 
size a of each letter is 2 mm, neighboring letter spacing 
b-a is 3 mm, spacing x between P, and G is 479 mm, and 
ratio m = |’/l (distance from L to P,/distance from P, to 
L) = 1. In Figure 3(b), a= 1 mm, b-a = 1.5 mm, m = 2, and 
x = 468 mm. In Figure 3(c), a= 1 mm, b-a = 1.5 mm, and 
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m = 2; the 2D grating was replaced by two 1D gratings 
(each 17 lines/mm), one at x = 240 mm and one at x = 
468 mm. The spatial filter placed at P, and output 
results at P, are shown below in Figures 4 and 5, 
respectively. One table lists the relative translations 
yetween the four spatial quadrants. 


1. A. W. Lohmann, W. Stork, G. Stuckle, “Optical 
Perfect Shuffle,” APPL. OPT., 1986, 25(10): 1543-1549. 


2. H. S. Stone, “Parallel Processing With the Perfect 
Shuffle,” IEEE TRANS. COMP., 1971, C-20(2): 153- 
157. 


3. C. W. Stirk, R. A. Athale, M. W. Haney, “Folded 
Perfect Shuffle Optical Processor,” APPL. OPT., 1988, 
27(2): 202-203. 


4. M. W. Haney, J. J. Levy, “Optically Efficient Free- 
Space Folded Perfect Shuffle Network,” APPL. OPT.., 
1991, 30(20): 2833-2940 [as published]. 


5. Yang Zhenhuan, “Guangxue xinxi chuli” [Optical 
Information Processing], Tianjin: Nankai University 
Publ. House, 1986: 316-320. 
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Fig. 4 The spatial filter 








Fig. 5 The experimental results 





(be) Fitos Optical Properties of Bacteriorhodopsin 


Photovoltage of bR in La Membrane (PM) LB 


93P60335A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 11, 
1-15 Jun 93 pp 1037-1039 


[Article by Wang Aojin [3769 2407 6855], Hu Kunsheng 
[5170 0981 3932], and Chen Runsheng [7115 3387 


3932] of the CAS Institute of Biophysics, Beijing 100101 
and Li Junru (2621 3160 1172), Wang Jianping [3769 
1696 1627], and Jiang Long [3068 7893] of the CAS 
Institute of Photochemistry, Beijing 169101: “Photo- 
voltage of Bacteriorhodopsin in Purple Membrane Lang- 
muir-Blodgett Films,” supported by grant from NSFC; 
MS received 29 Apr 92, revised 25 Jan 93] 


[Abstract] Successful recording of a 500-mV-level photo- 
voltage signal from the bR in a 30-layer purple mem- 
brane (PM) Langmuir-Blodgett (LB) film is reported 
with a flashlamp method; signal rise time is 0.5 ms and 
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decay time is about 40 ms. With a continuous-wave 
(CW) illumination method, a 3-mV photovoltage signal 
was recorded; signal rise time is about 8 s and decay time 
is about 10 s. Instruments used in the experiment include 
a domestically made Yinyan BY-18 electronic flash unit, 
a VC-8801 voltage/current amplifier made by the CAS 
Institute of Biophysics, a waveform memory made by 
Epic Instruments Inc. (Foster City, [CA] USA), an AST 
286 computer, a 150-W CW xenon lamp, and a Dahua 
brand desktop self-balancing recorder made by the 
Shanghai Dahua Instruments and Meters Plant. 


Three figures show a schematic of a double battery system, 
the photovoltage waveform determined by the flash 
method, and the photovoltage waveform determined by 
the CW exposure method. No tables. 
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Optical Phase Conjugation in PM LB Films 


93P60335B Shanghai GUANGXUE XUEBAO [ACTA 
OPTICA SINICA] in Chinese Vol 13 No 7, Jul 93 
pp 649-654 


[Article by Liu Songhao [0491 7313 6275] and Du 
Weichong [2629 5898 3095] of the Laser and Life 
Science Laboratory, South China Normal University, 
Guangzhou 510631, Zhang Xianmin [4545 3759 3046] 
of the Dept. of Information Science and Electronic 
Engineering, Zhejiang University, Hangzhou 310008, 
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and Li Qingguo [2621 1987 0948] of the Dept. of 
Physiology and Biophysics, Fudan University, Shanghai 
210001: “Optical Phase Conjugation in Purple Mem- 
brane Langmuir-Blodgett Films,” supported by grant 
from Guangdong Province Natural Science Foundation; 
MS received 31 Aug 92, revised 24 Dec 92] 


[Abstract] Observation of optical phase conjugation in 
100-layer (total thickness 0.5 micron) pure PM LB films 
is reported for the first time. The dependence of inten- 
sity of the optical conjugate wave upon the total incident 
intensity has been deduced, based on the simplified 
model of the bR photocycle [bR(570) — M(410) — 
bR(570)]. Results fitted from the experimental data are 
as follows: saturated absorption density of the LB film is 
0.49 W/cm? and the life time of the bR molecule in the 
M(410) intermediate state is 2.5 ms. 


Five figures show a schematic of degenerate four-wave 
mixing in bR LB films, three views of a phase conjugate 
image, the dependence of the phase conjugate wave 
intensity upon total incident intensity, the dependence 
of the phase conjugate wave signal rise time upon total 
incident intensity, and the absorption spectra of bR(570) 
and its intermediate form M(410). No tables. 
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HTS YBCO With a Je (77.3 of 
ae ee a Jc (77.3K, 20T) 


93P60336B Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 12, 
16-30 Jun 93 pp 1085-1087 


[Article by Fu Yaoxian [0265 5069 0341], Yang Hong- 
chuan [2799 1347 1557] et al. of the CAS a 
Institute of Metallurgy, Shanghai 200050 and E. J. 
McNiff, Jr. of the Francis Bitter National Magnetics 
Laboratory (FBNML), MIT, Cambridge, MA 02139- 
4307: “High Temperature Superconducting Material’s 
Jc (77.3K, 20T) Reaches 2 x 10* A/cm?,” supported by 
grant from State Superconductor Technology Joint R&D 
Center; MS received 5 Oct 92, revised 25 Jan 93] 


[Abstract] YBCO samples with dimensions of 1.2 cm x 
0.25 cm x 6 cm were fabricated via a solid-phase ceramic 
powder technique, shaped with a 220-kN pressure, and 
then processed via the MTG (melt-textured growth) 
method into 0.3 mm x 0.4 mm x 9 mm filament samples, 
heat-treated at 900°C and then oxygen-treated for 5-6 
days at 600-400"C. As tested by MIT’s FBNML, these 
YBCO oriented crystalline samples have critical current 
Sealy (Jc) of 2 x 10* A/cm? at 77.3K and 20T, 1.8 x 10 

at 77.3K and 24T, and over 7.4 x 10* A/cm? at 
4 1K and 19.8T. 


Four figures show one graph and three TEM photo- 
graphs. No tables. 
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Laser Scan In-Situ Deposition of YBCO 
Large-Area Superconducting Films 


93P60336A Beijing KEXUE TONGBAO [CHINESE 
SCIENCE BULLETIN] in Chinese Vol 38 No 11, 
1-15 Jun 93 pp 993-995 


[Article by Song Wendong [1345 2429 2767], An 
Chengwu [1344 2110 2976], et al. of Huazhong (Central 
China) University of Science and Technology’s Laser 
Technology State Key Laboratory, Wuhan 430074: 
“Laser Scan In-Situ Deposition of Y ,Ba,Cu,O,., Large- 

Area Superconducting Thin Films,” supported by a 
from NSFC; MS received 8 Jul 92, revised | Mar 


[Abstract] The first use of a scanning laser beam target- 
os strip-off technique for in-situ deposition of 
Y,Ba,Cu,O,., superconducting thin films on a Y-ZrO, 
substrate with a diameter greater than 35 mm is reported. 
On-target laser energy density is 3.0 J/cm?, laser scan 
radius is 12 mm, laser prf is 9 Hz, scan deposition time is 
15 min, zero-resistance temperature (Tc) is 90K, ATc is 
less than Ik, and average thickness of the large-area 
superconducting thin films is about 200 nm. 


Three figures show various graphs of the experimental 
data. No tables. 
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China To Have HDTV by 1999 
40100109A Beijing CHINA DAILY in English 23 Sep 93 p 2 


[Article by staff reporter Pei Jianfeng] 


[Excerpts] China is planning to broadcast TV pro- 
grammes with its own high-definition television 
(HDTV) system in 1999, according to a senior official 
with the Ministry of Electronics Industry. 


The time coincides with the 50th anniversary of the 
foundation of the People’s Republic of China. [passage 
omitted] 


The official, who declined to be identified, said China 
will invest heavily in the following years to develop the 
HDTV system. 


A national development centre will be established at the 
end of this year or early next year to promote the HDTV 
research, he said. 


The centre will adopt a share-holding system, incorpo- 
rating TV manufacturers and research institutes. 


The official said China will pay attention to the devel- 
opment of HDTV receivers, video cassette recorders and 
transmission systems. 


Because the project involves more than one industrial 
sector, the Ministry of Electronics Industry hopes that 
the State Council will appoint a special research group. 


HDTV is a revolutionary breakthrough in the electronic 
field. It is predicted that it will be one of the most 
important industries in the 21st century. 


HDTV technology can also be applied to telecommuni- 
cations, aviation, medical treatment and other fields. 


Scientists in the United States predict that HDTV will be 
a $730 billion market by 2010. 


Presently the United States, Japan and some Western 
European countries are conducting HDTV research. 


China started HDTV research in mid-1980s. 


To catch up with foreign competition, the Ministry of 
Electronics Industry has a detailed agenda, the official 
said. 
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From 1992 to 1995 China will decide what HDTV 
system standard to adopt and will concentrate research 
on basic components, software and technological skills. 


At present, most Chinese experts have agreed to adopt 
the full-digital system standard. 


From 1996 to 1999 efforts will be made to develop a 
HDTV receiver industry and finish the design, install- 
ment and adjustment of the whole system and then begin 
trial transmission. 


China will also strengthen co-operation with foreign 
countries and regions to developing HDTV technology, 
he said. 


Many foreign companies have come to China to intro- 
duce their technology, including the Advanced Televi- 
sion Research Consortium (ATRC), a US firm that 
introduced its latest research in China in July. 


Last week, an international seminar was held in Beijing 
to explore co-operation possibilities among East Asian 
countries and regions. 


China hopes that the mainland, Hong Kong and Taiwan 
will adopt a unified HDTV system standard to facilitate 
communications, the official said. 


Fabrication, Analysis of 980/1,550 nm Pump WDM 


40100110A Chengdu DIANZI KEJI DAXUE XUEBAO 
[JOURNAL OF UNIVERSITY OF ELECTRONIC 
SCIENCE AND TECHNOLOGY OF CHINA] 

in Chinese Vol 22 No 3, Jun 93 pp 301-305 


[English abstract of article by Xie Shaoyi and Hu Li of 
the National Key Laboratory of Optical Fiber Commu- 
nications, UEST of China, Chengdu 610054; MS 
received 2 Mar 93, revised 27 Mar 93] 


[Text] An analysis of wavelength dependence of optical- 
fiber 980/1,550 nm fused wavelength division multiplexer 
(WDM) based on single-mode fiber coupling theory is 
presented. The 980/1,550 nm pump-WDM used in erbium 
doped fiber amplifier (EDFA) is fabricated utilizing the 
fused biconical fiber technique. The excess loss of the 
devices at 1,550 nm window and 980 nm pump wave- 
length are less than 0.5 dB, 1.2 dB and the isolations are 
higher than 18 dB, 10 dB respectively. This device is 
packaged with dimensions 7 mm x 8 mm x 65 mm. 
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